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THE SAWTEB-KAN ELECTBIC LAMP. 

The practical usefulness of the electric light for illuminat- 
ing open spaces and wide areas has been amply demonstrated 
by the various devices for using the electric arc already 
widely employed. Hitherto, however, it has not been found 
economical, or even possible, as we understand it, to con- 
struct a lamp or candle, based on the electric arc, that would 
answer the requirements of ordinary domestic and industrial 
lighting, where a moderate amount of light, well distributed, 
easily manageable, and of perfect steadiness and softness, is 
needed. The electric arc seems, from its very nature, to 
present insuperable obstacles to the economical production 
of a large number of small lights in a circuit; in other 
words, such lights as we require in our dwellings, offices, 
factories, shops, and the like. And if there were no other 
means of obtaining light from electricity, the probability- of 
the displacement of gas by it, for the purposes of general 
illumination, would hardly be worth considering. 

The production of light through the incandescence of a 
pencil of carbon or metal, forming part of an electric circuit 
and highly heated, by its internal resistance to the passage of 
the electric current, offers an entirely different field for ex- 
ploration; and though it has long been apparently closed by 
the failure of early attempts to obtain an electric light by 
such means, the achieved success of, Messrs. Sawyer & 
Man, not to speak of the reported success of Mr. Edison, 
clearly indicates that this is the line along which the practi- 
cal solution of the problem of household illumination by 
electricity is to come. The lamp, to be described further 
on, lacks only the practical demonstration of its economy by 
protracted use on a large scale, to compel acceptance as a 
successful solution of the problem. 

So long ago as 1845, an American inventor, Mr. King, pa- 



tented here and in England a lamp (said to have been in- 
vented by J. W. Starr) involving this principle. His light 
was produced in a vacuum, to prevent the oxidation of his 
incandescent carbon or metal, and was extremely promising 
for its beauty, brilliancy, and steadiness. But it failed to be 
permanent and economical from various defects and deficien- 
cies, some of which have been removed by the increased 
power and economy of modern dynamo-electric machines, 
and by recent advances in the art of subdividing the electric 
current, but the most of them by the inventions and discov- 
eries covered by Messrs. Sawyer & Man's patents. 

The eaonomical division of the current, or more correctly 
the light produced by a single current — popularly believed 
to be very difficult if not practically impossible — haf been 
successfully worked out by several American investigators. 
As long ago as 1875, Mr. Moses G. Farmer, now Electrical 
Superintendent of the U. S. Naval Torpedo Station, at New- 
port, R. I., subdivided the electric current, produced by a 
small machine, into forty-two different branches, putting a 
light to each branch. Mr. Sawyer's system appears to be 
able to do the same indefinitely through the maintenance of 
a uniform resistance throughout the circuit and equal re- 
sistances in the several parts of the circuit, as will be shown 
further on. 

The adaptability of this form of electric lighting to the 
needs of household illumination is indicated in Fig. 1. The 
light produced is pure, strong, and yet soft, like sunlight. It 
is, moreover, steady and cool. It is not influenced by air 
currents; and it does not vitiate the air by poisonous pro- 
ducts of combustion, nor by withdrawing the vitalizing oxy- 
gen. The lamp takes up less room than the glass shade of 
a gas jet, and no more than the chimney of an oil lamp. To 
a limited extent, also, it is portable, and may be used as a 



drop light. The general appearance of the lamp is shown in 
Fig. 2 (page 354). The light is produced by the incande- 
scence of the slender pencil of carbon placed as shown in 
the engraving. The light-giving apparatus is separated from 
the lower part of the lamp by three diaphragms, to shut off 
downward heat radiation. The copper standards lower 
down are so shaped as to have great radiating surface, so 
that the conduction of heat downward to the mechanism of 
the base is wholly prevented. The structure of the base, 
full size, is shown in Fig. 3 (page 355). No detailed descrip- 
tion of this portion will be required, further than to say that 
the electric current enters from below, follows the line of 
metallic conduction to the "burner," as shown by the ar- 
rows, thence downward, on the other side, connecting with 
the return circuit. The light-producing portion is, of course, 
completely insulated, aad also sealed at the base, gas tight. 

A fatal defect in all previous lamps depending on in- 
candescent carbon has arisen from what has been called the 
" vaporizing " of the carbon. This Mr. Sawyer holds to 
be an absurdity, since the carbon is not even fused. The 
wastage of the carbon in mercurial vacuums, and in atmo- 
spheres of compound gas, is due, he holds, to chemical de- 
composition. Many gases, indifferent to carbon at ordinary 
temperatures, attack it destructively at temperatures ob- 
tained in the electric lamp ; and the process is continuous, 
the carbon taken from the burner being redeposited on the 
glass case, and the gas left free to continue its depredation. 
Mr. Sawyer claims to have overcome this difficulty by his 
method of charging the lamps with pure nitrogen, and by 
providing for the fixing of any residual oxygen left in the 
lamp. In this way an unwasting carbon is secured. An- 
other stumbling block on which other workers in this field 
[Continued on page 354."] 
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THE UTILIZATION 07 PETROLEUM. 

In an article on the outlook in the petroleum region, a 
late number of the Petroleum Reporter says: " When we see 
Europe so stocked and filled with the product that the values 
have gone below any point heretofore reached within the 
history of the trade, and when, in addition to this, we see a 
greater activity in the producing region than lias ever before 
been known to continue and enlarge the over-production, it 
is little less than absurd to hope for any result except bank- 
ruptcy to the producer." 

With home and foreign markets filled to repletion ; with 
an increasing production both here and abroad; with the 
price lower than it has been for sixteen years ($1.06 per bar- 
rel, or about 2% cents per gallon, delivered free on board), 
and a stock on hand in the producing region of nearly five 
million barrels, the prospects of the producers are so gloomy 
that it is with but little surprise that we learn that the propo- 
sition to decrease the amount held, in the hope of enhancing 
the value of that left, by emptying most of it into the river 
or burning it up, has been seriously advocated by some of 
them. Such a plan, however, would serve to stimulate in- 
creased production, and defeat the desired object. 

A remedy for these conditions cannot be found in a day; 
I they will doubtless continue for a long time. 

The producers and holders of petroleum have for years 
been too much occupied in getting and accumulating, and 
■hate given too little attention to the possible ways of dis- 
posing of it. New applications, new uses for the product, 
are imperatively necessary to restore a healthy tone to this 
industry. Some plan must be discovered by which the con- 
I sumption shall be made to keep more even pace with the 
production. 

Already we are witnessing the beginning of a great change 
in the manufacture of illuminating gas, which, though in 
its infancy, and opposed at every step by watchful and per- 
! sistent coal gas monopolies, will eventually afford a broad 
outlet for this oil. The consumption of three gallons or 
thereabouts of petroleum per one thousand feet of gas by the 
new processes, whose success has been fully demonstrated 
in Baltimore, Philadelphia, and many other places, is a mat- 
ter, we should think, of sufficient importance to assure the 
co-operation of the oil producers in extending the benefits 
of the processes and defending them against the present gas 
monopolies. 

But it is especially in the application of petroleum as fuel 
to metallurgic and other purposes that sufficient and perma- 
nent relief can best be secured, and it is a matter of great 
surprise that the oil producers have paid so little attention, 
have been so indifferent, to the results obtained and progress 
made in the use of this fuel in metallurgy, and to the accu- 
mulating evidence of the accuracy of the predictions of 
Rankine, Prideaux, Sainte-Claire Deville, Wurtz, and scores 
of other able investigators concerning it. 

Of late years, in repeated instances of continuous work- 
ing, the actual efficiency of petroleum in firing boilers has 
been shown to be from two to three times greater than that 
of the best solid coal, weight for weight, and in puddling 
and heating furnaces from four to six times greater, while in 
steel melting furnaces its superiority is still more, mani- 
fest, its thermal effects being more decided the higher the 
temperature required. 

Besides, it is conclusively shown by a mass of testimony 
that, by reason of the purity and intensity of its flame, pe- 
troleum, in iron working, removes the contaminating sul- 
phur and phosphorus more thoroughly even than the Sie- 
mens gas process. 

These advantages, then, which petroleum possesses over 
coal, must inevitably draw its producers and the iron manu- 
facturers into closer relationship, where they will be mutu- 
ally dependent and of mutual benefit to each other. But as 
iron manufacturers are at all times conservative and espe- 
cially opposed, in the present condition of trade, to any 
change that may involve present expense, the initiative 
must be taken by the other party. The oil producers must 
exert a pressure by themselves building iron works, and de- 
monstrate in open competition that they can manufacture 
and sell a better and cheaper iron than can in any other 
way be produced. 

A petroleum furnace, to work successfully, should be so 
constructed as to secure intimate mixture of the gases, com- 
plete combustion in the body of the furnace, and a supply 
and pressure of the incandescent steam, air, and oil adjusta- 
ble to the varying working conditions. 

Above all others thus far brought to our notice the Eames 
furnace seems to possess these requisites in a superior de- 
gree; the shape of the body of the furnace differs but little 
from the ordinary iron furnace, but in place of the fire place 
and ash pit are a vapor generator, a superheater, a mixing 
chamber ,and a combustion chamber, while in close proximity, 
as a very important part of the apparatus, is a small force 
pump. The superheater is a double casting, inclosing the 
fire, so chambered that the steam which enters it is brought 
in contact with ample heating surface before passing into 
the vapor generator, about 150 pounds of coal per diem 
being used in this. 

The vapor generator is a cast iron vessel of about 18x30 
inches internal dimensions, placed over the superheater, and 
containing a number of shelves or plates set one above an- 
other, projecting alternately from opposite sides. Next in 
order is the mixing chamber, where the steam and oil vapors 
are mingled with the proper amount of air; and beyond this, 
occupying the place of the usual bridge wall, is the com- 
bustion chamber, which is an indispensable part of the ap- 



paratus, though it consists simply of a cellular tier of fire 
bricks placed on end and having a horizontal thickness of 18 

j inches Within these cells the combustion begins. 

j From a tank placed in any convenient position the pump 
draws the petroleum, and forces it, at about 10 lbs. pressure, 
into the vapor generator in a very slender stream, where it 
flows downward in a thin layer, dropping from shelf to 

| shelf . It thus meets the opposing current of superheated 
steam which passes upward from the superheater; thence 
the combined vapors or gases pass through a pipe to the 
mixing chamber to receive the required amount of air, and 

! from this into the cellular combustion chamber, where be- 
gins the combustion which is completed in the furnace it- 

' self. 

The experience of all users of petroleum fuel has 
shown that the superheating the steam, vaporizing the oil, 
and the mixture with air must, in order to insure com- 
plete combustion, be done before they reach the furnace; 
and we consider the Eames arrangement to be admirably 
adapted to that end. 

| For the purpose of guaranteeing absolute safety in the use 

j of this fuel, the pump is fitted with what is called an equal- 
izing valve, which absolutely regulates the flow of the oil 
into the generator, and, at the same time, interposes an in- 
surmountable obstacle between the generator and oil tank 
to any chance reaction of gases or flame. Pressure gauges 

, on the oil feed pipe and on the generator serve to give fur- 
ther security in the manipulation of the apparatus. 

Success in this direction rests upon clearly defined general 
principles, which, in this instance, are well understood and 
applied ; and the result offers to oil producers an exter.sive 
use for their product, and to the iron manufacturers the wny 
to make better and cheaper iron. 

■» t » » *■ • 

A TRADE MARK DECISION. 
During the four years in which the United States trade 
mark law has been in force, the question of its constitution 
ality has not been raised in the courts until quite recently. 
In the case of Leidersdorff & Co., tobacconists, to enjoin 
Flint & Co. from the use of certain labels, the defendants 
demurred, and held that the court had no jurisdiction. In 
his decision, November 12, Judge Dyer, of the United States 
Court, Milwaukee, Wis., sustained the demurrer, deciding 
that the constitutionality of the trade mark statute cannot 
be sustained under the clause which gives to Congress the 
power to regulate commerce among the several States, nor 
under any other of the provisions of the Constitution pre- 
scribing the legislative power of Congress. 

In case this decision is sustained by the Supreme Court, 
the owners of invaded trade mark rights will have to fall 
back upon the State courts for their defense. The actual 
protection against commercial piracy will be no whit 
lessened ; yet the convenience of a national law on this point 
is so great, that an amendment A the United States Con- 
stitution providing for such issues would be quite justifi- 
able, should that instrument prove to contain no provision 
now for such a law. The experience of all industrial na- 
tions has proved the need of some such national means for 
protecting trade marks. It has also become a matter of in- 
ternational comity ; and as an industrial nation the United 
States cannot afford to lag behind in the protection of those 
who have earned an honorable and profitable reputation for 
their manufactures. 



THE WASTAGE 07 CARBON IN ELECTRIC LAMPS. 

One source of failure in electric lighting by the incandes- 
cence of carbon in a vacuum, or in an atmosphere furnish- 
ing no recognized supporter of combustion, has been the 
gradual wasting of the carbon, due to volatilization accord- 
ing to received explanations. 

The electrical inventor of the Sawyer-Man lamp says 
that this explanation is erroneous ; there can be no volatiliza- 
tion under the circumstances, since the carbon is not fused. 
The wastage is due, he says, entirely to a process of decom- 
position and recomposition, the smallest trace of any sub 
stance capable of uniting with the carbon at the high tem- 
perature of the electric light sufficing with time to destroy 
the incandescent carbon. Thus in a lamp globe charged 
with carbonic CO or CO a , the gas is decomposed, the car- 
bon deposited on the cooler glass, and the oxygen left free 
to attack the carbon; and this "circular" process goes on 
so long as the light is kept up, the minutest trace of oxygen 
sufficing to destroy any mass of carbon. 

In the course of extended experiments Messrs. Sawyer & 
Man claim to have positively ascertained that sulphur and 
phosphorus are equally as destructive of the carbon burner 
as oxygen; that chlorine is fatal to it, and hydrogen; and 
that any compound gas whatever, even in the smallest quan- 
tities, is sure destruction to carbon under such conditions. 
The only gases that will not combine with carbon are pure 
carbon and pure nitrogen, singly or together. The Sawyer- 
Man lamp is filled chiefly, Mr. Sawyer says, with pure nitro- 
gen. Yet there is also a portion of pure carbon gas. The 
secret of the preparation he does not reveal. 

« m » • 

VENTILATION OF VESSELS. 

Medical Inspector, Thomas J. Turner, CJ. S. Navy, a 
member of the board appointed to consider and report a 
plan for the better ventilation of the vessals of the navy, 
has reported in favor of a modified form of the Napier sys- 
tem. Next to securing a larger supply of pure air, Mr. 
Turner insists on drier air. The unwholesomeness of the 
air of the berth decks is increased by its excessive humidity, 
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which has its origin almost entirely in the daily water soak- 
ing routine which exists in the service. He says: 

" If this routine washing, holystoning, wiping, clamping, 
scrubbing, etc., is meant for cleanliness, an obvious infer- 
ence therefrom would disrate the Augean stables from their 
billets as the preeminent examples of filth, and our vessels 
would be promoted to that unenvied rating." 

The berth decks should be kept dry, and the seamen sup- 
plied with wholesome air; in this way two of the most po- 
tent of disease producing agencies of ship life will be re- 
moved. * 

■ m 1 • > * 

THE LARGEST CASH VAULT IN THE WOULD. 
The new bullion vault for the Sub-treasury, corner of 
Nassau street and Wall street, New York, is said to be the 
largest of its kind in the world. It is situated in the west 
basement, immediately under the coin room, with which it 
is connected by' an iron stairway and an iron elevator, 
worked by hydraulic pressure. 

The vault is surrounded by a granite wall seven feet thick, 
with an inner wall, roof and floor of iron and steel, between 
two and three inches thick. It is entered by two stout iron 
doors, each of which has two combination locks; the outer 
door being also guarded by a chronometer lock. The un- 
locking of either of the combination locks opens the door, 
two being used to prevent the trouble liable to occur through 
the derangement of a single lock. The vault is 48 feet long 
by 28 feet wide and 12 feet high; and is divided into several 
compartments by iron railings. It cost about $25,000. 

m i » i m 

INCREASING TRADE WITH CHILI. 
Through the efforts of Postal Commissioner Fralick, the 
attention of the merchants of Chili has been called to the 
vast manufacturing resources of this country, and an en- 
couraging impulse has thereby been given to this depart- 
ment of our export trade. According to the Philadelphia 
Record, a member of a large Valparaiso firm having a branch 
house at Hamburg, Germany, was induced by Mr. Fralick 
to visit Philadelphia, where, after an inspection of a large 
number of industrial establishments, orders were left for 
nearly $100,000 worth of goods. November 18, the first in- 
stallment of these orders was carried out by a Swedish bark, 
whose manifest showed, among other goods, 104 cases gal- 
vanized and corrugated iron, 3,341 bars and 204 bundles bar 
iron, 834 kegs nails, 309 bars cast steel, 14 cases saws, 2 cases 
hardware and tools, and 68 dozen shovels. She also has on 
board, 4 bales drygood3, 1,000 gallons refined oil, 330 tons 
bituminous coal, 12 gross chains, 100,000 feet of lumber, 12 
gross hats, 100 dozen mining sledges, 125 dozen brushes, and 
22 cases Vienna bread. 

' ■ <■» » 

AMERICAN CONTRIBUTIONS TO MODERN ARTILLERY. 
In a very timely article on the weakness of the United 
States in the matter of heavy artillery, the Army and Navy 
Gazette remarks that although miserably armed, we have the 
skill to make the best guns, and our citizens have contrib 
uted the leading principles of gun construction on which all 
modern European systems are based. In proof of this po- 
sition the journal discusses at considerable length the ad- 
vantages of the American system of rifling, Rodman's 
pressure gauge for gunpowder and the influence it has had 
on powder making and gun construction, the advantages of 
expanding projectiles, and the chambered gun, all of which 
have been appropriated by European nations ; and then goes 
on to say: " It is rather startling to see the skill of one na- 
tion so deftly appropriated by others, and the first nation 
neither keeping the skill within its own territory nor appar- 
ently caring to keep pace with modern progress. There 
need be no foreign military attaches at Washington, because 
our inventors seem to get away as fast as possible and sell 
everything valuable to foreign governments." 

If the United States do not take steps to put our coast 
cities in a proper condition of defense, the Journal insists 
we shall not only remain as we now are, unwarrantably ex- 
posed to attack, but in a little while everything that we have 
invented will come back to us with a foreign name. 

"Our mammoth powder will become 'pebble,' and per- 
forated cake be known as 'prismatic;' our pressure gauge as 
a 'crusher gauge,' and the Hotchkiss case shot be credited 
to Colonel Boxer. Professor Treadwell's system of gun con- 
struction, of 1840, is known as Armstrong's, of 1856, but no 
one has seen Armstrong's patent for it. Krupp has ap- 
propriated the Broadwell system bodily, and Eastman's 
slotted screw breech plug is known as the French breech 
loading gun. The Russian government built a great 
foundry at Perm to carry out Rodman's designs on a large 
scale, and took his powder and his experience along. Mr. 
S. B. Dean invented a method of mandreling bronze guns by 
which strength and hardness are greatly increased, and two 
years after his patents were taken in Austria, his gun was 
brought there as the Uchatius gun and a vast achievement. 
Their whole artillery is armed with it. Mr. Parsons has 
shown how the strongest guns may be made with steel tubes 
and cast iron exteriors. Mr. Hotchkiss has gone to France 
and established a large factory near Paris, where he has very 
extensive orders, and has become, in his line, the main reli- 
ance of the French government." 



the method of its preparation. These carbons whiten with 
protracted use, and also increase in hardness; they appear to 
have been originally formed at a temperature approaching 
fusion. 

Before proper means for regulating the current to the 
lamps were devised it was no infrequent thing for a lamp to 
come to grief through an excess of electricity. In such cases 
the carbon pencil would soften and double up by its own 
weight. In a note with reference to such accidents Mr. 
Sawyer writes us as follows: "Professor Barker, of the 
University of Pennsylvania, assured me that I was the first 
to have fused carbon. If this is so, I can assure you that 
nothing is easier. If the carbon pencil cannot chemically 
combine with the atmosphere contained in the globe of our 
! lamp, when too much current is given it, it must either 
.burst or fuse; and it never bursts." Whether the fused car- 
bon could be made to crystallize as diamond, Mr. Sawyer 
does not pretend to say; one thing, however, is certain, a dia- 
mond so formed would cost all it was worth. 
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THE FUSING OF CARBON. 

The carbons of the Sawyer-Man Lamp present several pe- 
culiar features, notably a bright gray metallic luster, and 
extreme hardness. The inventors found existing carbons to 
be insufficiently homogeneous, and liable to disintegration 
by heat; so they devised the new form, but do not disclose 



ALUM IN BASING POWDERS. 

To the Editor of the Scientific American : 

Prof. Henry A. Mott, Jr., in your issue of November 16, 
has favored the readers of the Scientific American with 
an interesting article on the above subject. 

The large and widespread use of baking powders as sub- 
stitutes fbr yeast in various kinds of cookery renders this 
question one of interest and importance to every one. 

As a matter of fact, however, your former correspondent 
has put the subject in a more formidable shape, and has 
given your readers a greater " scare " than the actual facts 
of the case will warrant; and as the question is one that is 
sure to excite more or less discussion in your columns, a 
little chemistry on the subject here may not be amiss. 

No one will deny for an instant that alum by itself has a 
powerful effect upon the membranes of the human system. 
If he has any doubt on the subject, let him taste a minute 
particle. Even when taken in the smallest quantities— so 
small that it cannot be tasted in the bread — it may be more 
or less injurious, especially when taken successively for a 
continued period, as would be the case with the daily custo- 
mer of any baker using it. The behavior in this way of 
mere traces of various salts upon the system is well illus- 
trated in the case of drinking waters, as almost every one 
has experienced in the change of water involved in traveling, 
visiting summer resorts, etc. 

The presence of alum in bread, therefore, cannot but be 
open to objection. 

The presence of alum in baking powders is a question al- 
together different; a point which seems to be overlooked in 
nearly all articles on this subject. 

The second active ingredient in baking powders is bicar- 
bonate of soda, generally present in quantities equal in 
weight to the alum present (as shown by Professor Mott's 
analyses). 

Alum being a salt with an " acid reaction " (to speak tech- 
nically), acts on the soda in the same way that a free acid 
would. Both the soda and alum are completely and entirely 
destroyed as such, the results of the reaction being: 

1. Carbonic acid gas; the agent that causes the bread to 
" rise." 

2. Sulphate of soda. 

3. Precipitated and insoluble alumina. 

None of these three have any more resemblance to alum, 
in their appearance or behavior, than they have to quinine, 
sugar, or common salt. 

One might as well suppose that because caustic soda (bet- 
ter known as "concentrated lye") is a powerful and strong 
alkali, therefore soap, which is made largely from it, would 
be a dangerous article to have about on our washstands. 
Or that because muriatic acid is a very disagreeable and cor- 
rosive acid, therefore common salt (which can be made 
from it and the above caustic soda) should be banished from 
our salt cellars. 

But we have not yet reached the root of this matter. The 
question still to be settled is: Have these three resulting 
compounds in the bread any action upon the system, and if 
so, of what nature is their action? 

As already stated, the results of the reaction are (1) car- 
bonic acic, (2) alumina, and (3) sulphate of soda. 

The first is, of course, the same as the carbonic acid from 
yeast, or from any baking powder. 

The alumina is a white, gelatinous, insoluble substance, 
which is scarcely, if at all, dissolved by the weaker acids, 
especially after having been heated, and would, therefore, 
most probably pass through the system, unaffected by the 
juices of the stomach, as a simple inert substance. The 
total amount present is about one-tenth of one per cent, of 
the weight of the bread. 

The sulphate of soda has precisely the same action upon 
the system that the Rochelle salt resulting from the cream 
of tartar-baking powder has. With this exception, that the 
former is somewhat stronger in its action, both belonging 
to the class of bodies known as " purgatives." * 

So that it may be truthfully and conscientiously stated 
that whatever effect a ' ' cream of tartar " baking power may 
have upon the system, an " alum " baking powder will like- 
wise have, only in a somewhat higher degree; and that 
alum in bread, and sulphate of soda in, biscuits, are two 
utterly and entirely different questions. 



It is frequently the case that many inventions and new 
articles of commerce, although possessing much intrinsic 
value, have to come in contact with popular prejudice or a 
sort of "orthodox" scientific opposition, resulting from a 
mistaken or partial view of the question. 

Such was the case with artificial butter, and also with the 
much discussed " carbonic oxide " in water gas. It appears 
to me that the subject of this article is a chip of the same 
block. 

It seems hardly a compliment to the common sense of our 
American manufacturers, that they should be credited with 
putting forth an article used almost daily in many house- 
holds, that has properties so virulent and effects so injurious 
as the "popular" view of this subject would lead us to 
suppose it possesses. Yours, etc., 

Phila., Pa., Nov. 9, 1878. Henry Pemberton, Jr. 



[In the article referred to by Mr. Pemberton — an article, 
we may add, evidently written by Dr. Mott in the interest 
of the .Royal Baking Powder Company — the writer was 
clearly at fault. Finding alum in the baking powders 
named, Dr. Mott leads the reader to infer that there must 
be alum in the biscuits made therewith. This inference, as 
Mr. Pemberton shows beyond a doubt, is altogether wrong ; 
the chemical process of baking causing the total disappear- 
ance of the alum as such, the resulting compounds being 
either wholesome or inert. The certificate of Professor 
Doremus, given below, shows that biscuits made with the 
Dooley Baking Powder, and presumably also with other 
powders of the same kind, contain neither alum nor any 
other deleterious substance. Moreover, the manufacturers 
of Dooley's Baking Powder inform us that the alleged 
analysis of their powder, given by Dr. Mott, does not 
correctly represent the composition of that article. 

Those who know the gentlemen in question will not need 
to be told that they would not be guilty of making and sell- 
ing for public consumption an article either adulterated or 
injurious. The whole matter, indeed, seems, on examina- 
tion, to resolve itself into a rivalry between different meth- 
ods of producing baking powders; and in lauding one fonn,- 
at the expense of another equally wholesome, Dr. Mott, we 
fear, lays his communication justly open to the criticism in 
the letter of our Colorado correspondent printed herewith. 
— Eds. Sci. Am.] 



Dr. Doremus' Opinion of tbe Dooley Baking Powders. 

Bellevue Hospital Medical College, ) 
New York, November 15, 1878. J 

This is to certify that I purchased of Mr. S. H. William- 
son, 26 Broadway, a can of "Dooley's Baking Powder;" 
that I had biscuits made therewith; that I have analyzed the 
same; and that they do not contain alum, or any other de- 
leterious substance. R. Ogden Doremus, M.D., LL.D., 
Professor of Chemistry and Toxicology in the Bellevue 
Hospital Medical College. 



* See United States Dispensatory The small percentage of sulphate of 
potash, or cf ammonia, present (according to whether the alum used Is pot- 
ash or ammonia alum), will not alter the resul*. The potash salt is also a 
mild purgative. The action of the ammonia sulphate is not given. 



Alum In Baking Powders. 

To the Editor of the Scientific American : 

In your issue of November 16, Henry A. Mott, Jr., pro- 
fessedly for the benefit of the " dear public," gives an 
analysis of four different makes of baking powders, and re- 
commends the use of only one (the Royal), whereas he 
claims to have analyzed forty-two different kinds, 50 per 
cent of which he says contain deleterious substances. Now, 
why, if Mr. Mott is so zealous for the public good, could he 
not have given the whole forty-two analyses and left out a 
little of his elucidations ? It would have taken up very little 
more space in your columns, and would have looked less 
like an advertisement of the Royal Baking Powder. 

Now, I do not doubt that the analyses given are correct, 
otherwise he would not have dared to publish them, but in 
justice to all manufacturers and the true good of the public, 
let us have the full list. Pro Bono Publico 

Boulder, Col., Nov. 14, 1878. 

« i ii» 

A Golden Meteorite. 

The Yuma (Cal.) Sentinel describes as a "meteorite" a 
specimen lately picked up in the Mohave desert and brought 
to Fort Yuma. According to the Sentinel, " it weighs about 
a pound, and carries free gold, of which nearly a dollar ap- 
pears on the surface. It is not magnetic, and has success- 
fully resisted simple and compound baths of acid. In this 
respect it resembles specular iron, but in no other. One of its 
surfaces shows a fracture that reveals a crystalline structure, 
the color of which is a steel gray, tinged with yellow. It has 
defied the best cold chisels in the blacksmith shop, and has 
not broken or chipped under heavy blows. If its composi- 
tion can be imitated it will produce the hardest and toughest 

alloy known." 

• «iii» 

Utilizing Old Ralls. 

A new use for old rails is being put to practical test at the 
workshops of the Prince Edward's Island Railway Com- 
pany. The plan of the bridge is a lattice girder, 31 feet 
span. The top chord is formed of three rails laid parallel; 
the bottom chord is formed in like manner, the lower rails 
being placed in an inverted position. The diagonal bracing 
is formed of short piebes of rails, bent at the upper and 

lower ends, and twisted with a half turn in the middle, so 

- v 

as to cause the flanges to come in conjunction with the 

flanges of the top and bottom chords. The flanged are then 
riveted together with % inch rivets. At each place where 
the braces and counters meet the chord a J^ inch iron plate 
is introduced, which binds the three rails of the chord to- 
gether. The rails used are 40 lb. iron of the Sandberg 
pattern. 
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THE SAWYER-MAN ELECTBIC LIGHT 

[Continued from first page. ) 
have come to grief, has been the crumbling or disintegra- 
tion of the carbon J urner, due to sudden heating when the 
lamp is lighted. This is avoided in the Sawyer-Man lamp 
by an ingeniously devised switch, shown in Fig. 4. By 
this means it is impossible to turn the current on or off sud- 
denly, to the disruption of the carbon. This, however, is 
not the only nor the chief advantage of the switch. It is, 
indeed, the key to the entire problem, the indispensable con- 
dition, Mr. Sawyer holds, of practical electrical distribu- 
tion. 

It is well known that an electric current will exactly and 
readily divide among circuits of equal resist • 
ance. Accordingly, if the resistance of a sub- 
circuit be maintained constant, no matter 
what may be going on in it, whether a 
lamp is not lighted at all, or lighted to a mere 
taper, or to any intermediate stage up to full 
brilliancy, it is obvious that no other lamp or 
lamps in that circuit will be affected. The 
operation of the switch, in securing such uni- 
form resistance, is shown in the accompany- 
ing diagram, Fig. 5 (page 855). 

The lamp has, let us say; a resistance of 
0-95 of an ohm. Therefore if one lamp is 
out there should be a resistance of 0'95 of an 
ohm in its stead. This is the shunt resist- 
ance, B. The current enters at the "-(-" 
point, and leaves at the " — " point. The 
contact piece, A, bearing upon the two studs, 
1, 1, all the current passes out by way of B. 
When A is moved to the studs, 2, 2, the cur- 
rent divides, J£ g° m g through the lamp, the 
other % by-way of B, and the resistance of 
the combined circuit is 0-31§+0-95=l-26f in 
the shunt; and 1 -9+0 •3&+25H18 5 8 T +0 07-iVf 
0-06i+(the lamp) 0-95=3-8. The resistance of 

1-86 2-3 ^3.8, 



throw the dial hands into connection when a light is on. 
From each switch a pair of conducting wires are run to op- 
posite studs on the wooden disk shown at the top of the fig- 
ure. When no current passes through the lamp the revolv- 
ing spring shown in front of the studded disk turns without 
making any record. When the current is on, one electric 
connection at each revolution is made through the pins as- 
signed to the particular lamp, the armature of the magnet is 
moved, and the recording wheel is advanced one notch. 
This meter does not measure the quantity of electricity 
passing, but only the time a lamp is on. If two or any 
larger number of lamps are on, an equal number of connec- 
tions are made at each revolution of the wheel, and the 



as may be needed into the derived circuit. The resistance of 
say 100 added lamps will be about 100 ohms. By giving to 
the shunt a resistance of one ohm, T J F of the current will 



When a large number 
a combination of the 



the circuit is, therefore, 
ohm, and so on 



=0-95 of an 



1-26 2-3+3-8 

In short, the resistance of 
the circuit is constant at 0-95, no matter what 
may be the change in the proportion of the 
current given the lamp, as may be seen by 
making the required calculation for each pair 
of studs. The varying resistances required 
to give the best effect have been worked out 
by practical trial. The effect of J| the cur- 
rent through the lamp is to make the carbon 
a dull red. On studs 3, 3, one half the cur- 
rent passes through, and the carbon becomes 
a bright red. On studs 4, 4, the lamp gets % 
of the current, and becomes white hot. On 
5, 5, the lamp gets % of the current, and be- 
gins to assume the intense limpid incande- 
scence of the sun ; and the light increases ra- 
pidly with subsequent changes until the whole 
current goes through the lamp. 

Thus it is seen that the greater part of the 
illumination is the product of a small part of 
the current, When the light is well on, a very 
slight increase in the current increases the 
light enormously. It is here that the great 
loss occasioned by dividing a fixed current 
among several lamps finds its explanation. A 
current that suffices in one lamp to produce a 
light, say of 100 candles, will, if divided be- 
tween two lamps, give in each perhaps no 
more than 10 candles, or even 5, making a 
loss of 90 candles in the sum total. But 
if the current be doubled, each lamp will give 
a light of 100 candles, and the sum total will 
be 200 candles instead of 10. Havingbrought 
a candle or a system of candles up to the 
point of feeble incandescence, a (proportional- 
ly) small addition to the current will make 
them all brilliant. If at 6,000° Fah. a given 
carbon will produce a light of 3 candles, at 
12,000° it will give 9 candles, and at 24,000° it 
will give 81 candles; the illuminating power 
increasing with vastly greater rapidity than 
the temperature. 

The wires supplying the current maybe run 
through existing gas pipes, each lamp being 
provided with a switch placed conveniently in 
the wall ; and by simply turning a key the 
light is turned up or down, off or on. So 
long as the house is connected with the main 
it makes no difference to the producer whether 
all the lights are on or off, since the resistance 
of the entire (house) circuit must be over- 
come; though it will to the consumer, since a 
meter records the time that each lamp is on, and the charge 
is rated accordingly. If the Dynamo-Electric Light Com- 
pany can supply the illuminating force so cheaply that the 
constant and brilliant illumination of all the rooms of a 
house can be secured at no greater cost than the partial and 
intermittent illumination now had from gas, it is obvious 
that the electric light will score an important point. The 
cost of lamps and switches, it is claimed, will not exceed 
that of gas fixtures. 

The meter above referred to is shown in Fig. 6. It is a 
simple clock arrangement, with an attachment designed to 




be diverted, and the lamps supplied, 
of lamps are required in a circuit, 
two plans indicated is employed. 

The diversion of any portion of the electric supply into an 
added circuit, whether one house ora group of houses, neces- 
sarily increases the aggregate resistance of the electric district, 
and calls for more work from the generator. To meet such 
contingencies automatically, Messrs. Sawyer & Man have 
invented and patented a regulator, which responds instantly 
to any increase or diminution in the demand, thereby secur- 
ing an absolutely uniform volume of cur- 
rent. 

This regulator so controls the steam or other 
power actuating the generator of electricity, 
that the amount of power supplied is increased 
or diminished in exact proportion to the de- 
mand, either by changing the volume of 
steam produced, or by coupling on or detach- 
ing different generators or parts of a single 
generator in circuit. 

With regard to the cost of this mode of 
electric lighting no positive figures can be 
given. It is claimed to be entirely demon- 
strated that one horse power will give by the 
Sawyer-Man system of incandescence a light 
of 30 five foot gas burners an hour. Where 
large powers are employed the cost of steam 
power, every item included, is commonly 
rated at one cent per horse power per hour. 
The cost of 150 feet of gas at New York rates 
is 41 cents, which would make the gas over 
forty-fold dearer than the Sawyer-Man light. 
Mr. Sawyer does not stand on this estimate, 
however, holding that even if the electric 
light should prove in practice on a large 
scale to be ten times as costly as calculation 
indicates, it will yet easily compete with gas, 
the light furnished being so much better and 
purer. 

It is promised that facilities will soon be 
offered for the photometric test of a large 
number of lights, in a circuit, with dynamo- 
metric tests of the power employed in gene- 
rating the electric supply. This, as already 
noted, is all that the system lacks to prove it- 
self an accomplished economical fact. 



THE SAWYEE-MAN ELECTRIC LAMP. 

record wheel is advanced to correspond. This registration 
is, of course, a mere matter of business detail. In view of 
the well-founded popular dislike to gas meters, however, it 
would seem to be desirable to dispense with such devices 
entirely ; and the nature of electric distribution appears to 
favor other and less objectionable modes and means of de- 
termining the financial relations of producers and con- 
sumers. 

Figs. 7 and 8 indicate the method proposed for general 
distribution. Where, the main is tapped for a sub-circuit, a 
shunt is introduced so as to throw so much of the current 



New Inventions. 

Mr. Austin Connelly, of Hoboken, N. J., 
has patented an improved Faucet and Bush- 
ing, which consists of a faucet provided with 
a flanged nut for locking it into a permanent 
bushing screwed into the head of the cask or 
barrel, and a piston for removing the plug 
from the bushing, and other details of con- 
struction which cannot be fully explained 
without an engraving. 

An improved Furrow Gauge Staff for Dress- 
ing Millstones has been patented by Mr. H. 
D. Altfather, of Maquoketa, Iowa. This in- 
vention is intended to provide, for the pur- 
pose of gauging the furrows of a millstone, 
an improved gauge staff by which all the fur- 
rows may be quickly gauged, and then cut 
exactly alike in width and depth. 

Mr. Michael Dillmeier, of Dobbs Ferry, N. 
Y. , has patented an improved Cigar Slitter. 
This is a simple and convenient pocket in- 
strument for making a longitudinal slit in the 
mouth end of a cigar a little distance from 
the point, for making vent for the smoke. 

An improvement in Packages for Bleaching 
and Packing Rosin has been patented by Mr. 
Addison D. Cutts, of Screven, Ga. This is 
a bilgeless barrel or package consisting of two 
longitudinal independent semicircularwooden 
sections, having semicircular end heads, and 
secured together by end hoops. 

An improved Self -Feeding Water Trough 
has been patented by Mr. Alvin M. Brown, of 
Nettleton, Mo. This apparatus is so con- 
structed as to keep a trough or tank supplied 
with water automatically for watering cattle 
for railway uses and other purposes. 

Mr. John L. Nothaf, of Denison. Texas, 
has patented a Riding Saddle having an im- 
proved saddle tree, dispensing with the leather 
straps hitherto required for the girth-rigging, 
and affording a stronger and more durable 
rigging, that leaves the top and sides of the tree perfectly 
smooth. 

An improved Harness Pad has been patented by Mr. A. L. 
Johns, of Fort' Wayne, Ind. This pad has several novel 
features and is easily manufactured. 

Mr. George W. Hooker, of Grand Rapids, Mich., has pa- 
tented an improved Sled Brake, by which the sleigh may be 
fully controlled, as the brake is readily applied to the ground 
and taken off as requirea; and the invention consists of ful* 
crumed dogs that are operated by a crank shaft and hand 
lever arrangement. 
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An improved Steam Cooking Apparatus has been patented 
by Mr. Martin Curtin, of Houston, Texas. This is an im- 
provement in the class of culinary apparatus in which the 
heat of steam in pipes or tubular jackets is made to cook 
food without the direct action of fire by radiation, conduc- 
tion, or convection. 
Mr. Joseph R. Morris, of Houston, Texas, has devised an 

improved Table, designed 
to be heated by steam to 
keep the meat and other 
articles at the proper tem- 
perature. It consists more 
particularly in an arrange- 
ment of the steam heating 
apparatus that will admit 
of its application to dining 
tables, and will allow the 
plates of the diners and 
such of the dishes as may 
be desired being kept at 
the required temperature, 
without necessitating the 
heating of all the articles 
on the table. 

An improved Buckle 
Tongue Cover for Har- 
ness has been patented by 
Mr. Marshall R. Dowlin, 
of North Adams, Mass. 
The buckle tongue guard 
is made of one piece of 
leather, provided with 
two loops on the same 
side, and connected by an 
intermediate strip. 
Mr. Peter Nussbaumer 




and, indeed, there seems to be nothing but time and oppor- teach the future farmers and planters the practical science and 
tunity needed to demonstrate that the United States can j the theoretical also of agriculture. If a certain proportion 
grow all its beverages and its condiments, and produce, with! of the population is to be 0CCU P ied in this industry, it is 



TEE SWUCH. 



of St. Louis, Mo., has patented an improved Vent Spike 
and Valve for Beer Barrels. This is a device for piercing 
the bungs of beer barrels, etc., for the purpose of admitting 
air to the interior, to allow the liquid to be drawn off at the 
faucet when the pressure of the gas in the Barrel is not suffi- 
cient to cause the liquid to flow. 



Simultaneous Inventors. 

The Philadelphia Ledger thinks that inventors need not 
be jealous of rival discoverers, and suggests what we have 
often seen in our long experience with this 
class of persons, that the same inventions 
often emanate from different sources about 
the same time. The editor says: 

" The discovery of discoverers is a well- 
known stage in the process of making public 
any new invention. From the statue to 
' Ether ' on Boston Common, which is 
popularly supposed to represent your choice 
among the men — one, both or all of whom 
gave the world its great aneesthetic — down to 
the rivalry of carbon button makers, Edison 
and Hughes, over the microphone, an instru- 
ment which has magnified in its own way the 
small proportions of the disputed point, even 
to the active Miss Hosmer herself, who has 
furnished motives for two claimants to an- 
nounce themselves, whatever may be proved 
of the dynamics of her magnet, there need 
not always be suspicion of anything more 
than simultaneousness in honest claims. The 
air is charged with electric and magnetic 
hints, and, while so many minds are quick 
at seizing and following these, the wonder 
is not so much in the plurality of claim- 
ants, but rather that a discovery ever an- 
nounces itself in singleness, when in work- 
shops and laboratories patient investigators, to all of whom 
the same appliances are open, are making good use of the 
world's sum of knowledge. Mr. Gary, of Boston, however, 
who also has been prospecting in the magnetic field, and 
has been working ten years over it, has the manliness to say 
there may be other ways of arriving at his conclusion (that 
force and motive power may be produced from permanent 
magnets, with or without the aid of an electric battery) ; 
but that, if Miss Hosmer has 
made the discovery in his 
way, and before he did, he is 
ready to take a back seat. 
If she has made it later, 
but in a better way, his dis- 
covery will yield in competi- 
tion to hers; if by an equally 
good though different road, 
there is room enough in the 
world for both of them. 
This has a refreshing sound 
about it, in contrast to the 
shrill warfare which some 

scientific opponents indulge in, and predispose one to read 
with interest what Mr. Gary says for himself. " 

. < 11 1 * 

Who SliHll Do It? 

The problem of labor and overproduction in some depart- 
ments is thus sensibly treated in the Philadelphia Ledger: 
Agricultural enthusiasts foretell the time in this country 
when the tea plant will equal the railway plant in value; 



its varied range of soil and climate, all of the staple luxuries 
as well as the staple necessities of food. It seems likely that 
the grave problem of overproduction in mechanical indus- 
tries will be settled in this way and no other. No man can 
wear seven shirts at once nor warm himself at seven fires, 
nor run his locomotive on seven rails, but when all the sur- 
plus shirt makers and spinners, miners and manufacturers 
get to work on the soil, on the French system of high culti- 
vation in small plots, when these begin to raise their own 
coffee and chocolate, oil and wine, raisins, silk and sugar, 
tea and molasses, in proper localities, as well as their own 
pork and beans, potatoes and mutton, cheese, wool, corn, 
h'mp, and chickens, they will have at least enough to satisfy 
the appetites of their families and their need of exchange. 
Food is the first necessity, then clothes, shelter, and f uel.and 
the folks who raise their own food are secure that far. It 
will be a long time before this country sees an overproduc- 
tion in all kinds of food. There are not enough oranges 
grown in Florida until they can be sold as cheaply in Minne- 
apolis as they now are in Philadelphia, and when the money 
that is now sent abroad to buy silks, and coffees, and teas, 
is, distributed among cultivators at home, the Grangers can 
afford tfi subsidize and extend the railroads, instead of cut- 
ting ttieir throats. The country is like an overgrown boy in 
some respects of population ; the jacket and trowsers of a 
few years back will not cover its robust proportions, and the 
old industries that held the population busy, cotton, woolen, 
iron, and the few staple foods, are showing all their seams 
strained to the utmost to maintain their laborers. What is 
needed is not to patch the old jacket, but to put the nation 
in new clothes that will hold it, with more breadth of cut 
and amplitude of pattern, and the agricultural industries, in 
wider range, offer this room to grow and spread in. 

In a country less favored than ours, where the range of soil 
and climate limits the farmer and planter to a few products, 
emigration has been the one answer of England, and high 
cultivation that of France; but the United States is limited 
to neither, although it may find a hint in both. It must be 
that the overpopulation of some cities and districts must 
emigrate, not necessarily to far distances, but to such small 
farms or plantations as will furnish first their food and 
afterwards their other needs. 

It would be a confession of weak intelligence and of little 



wise not to spend time over logarithms or steam engines, 
but over the chemistry and the art of farming. It is just as 
well to take a broad look while we are about it, and if there 
are too many men now at work in the mines and factories 
and railroads, why set all the boys to learn how to make 
iron, and to make surveys, and study the mechanical in- 
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faith for tfhy appreciable number of people in the United 
States to assume that a dead lock was reached in industrial 
development solely because the tremendous development of 
mechanical industries has outgrown and left behind all 
others and has outstripped the present needs. With the 
magnificent undeveloped resources of the country, after the 
inevitable pause of amazement and relaxation that we have 
passed through, there must be a redistribution and a readjust- 
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ment. Who is to start on these new roads? Who is to teach 
the manual skill required, the judgment, the knowledge of 
soils, of chemistry, of weather, that will be needed to grow 
the new products? They cannot be picked up in a day, nor 
can Americans raise tea and coffee, cultivate silk worms, and 
so on, as they go offhand into a clerkship or a mill. Quite 
as much as industrial schools to teach boys to make nails 
and understand looms and manage machinery is it needed to 



dustries and handicrafts? Some of these at least should be 
learning in the direction of the future, rather than of the 
overgrown present. But every farmer is the better for learn- 
ing how to handle tools, and, so far as the industrial train- 
ing is applied towards manual deftness, it can be the foun- 
dation for the farmers too. From the standpoint of the pub- 
lic schools, as well as the labor market, it is wise to con- 
sider all these things. 

m 1 » 1 ■» 

New Mechanical Inventions. 

Mr. Thomas Dehart, of Meadows of Dan, Va., has pat- 
ented an improved Water Wheel, which is cheap, compact, 
and capable of utilizing the water power effectively without 
liability to stoppage or interruption by obstructions. 

Mr. Andrew I. Hogan, of La Clede, 111., has patented an 
improved Machine for Cutting Basket Splints. This is an 
improvement on the machine for which let- 
ters patent No. 200,912 were granted to the 
same inventor March 5, 1878. With this ma- 
chine the ends of the shingles or box splints 
or veneers may be cut off squarely at the same 
timethatthey are cut from the block, and by 
the same movement of the gate or knife 
frame. 

Mr. Horace Woodman, of Saco, Maine, has 
devised an Improved Shuttle Motion for 
Looms. This invention relates to that class 
of looms wherein all of the parts of the loom 
are driven by mechanism that imparts to them 
positive motions. In this class of looms it is 
necessary to have two dwells, one in the move- 
ment of the shuttle and one in the movement 
of the lathe. The dwell in the shuttle move- 
ment is, in this case, secured by the relative 
position and proportion of the cranks and 
connecting rods employed to throw the shut- 
tle. The working parts of the shuttle shift- 
ing mechanism consist simply of the two latch 
springs and the two inclined planes on the 
shuttle. In locking and unlocking the shut- 
tle both springs are employed. 

An improved Calculating Machine has been 
patented by Mr. Willgodt Odhner, of St. Pe- 
tersburg, Russia. This is an instrument for assisting in cal- 
culating, it being adapted to add, subtract, multiply, and 
divide numbers, without any other labor on the part of the 
operatorthanthat required to set and rotatecertain numbered 
and counting wheels, and to adjust a slide carrying a se- 
ries of recording wheels. The details of construction of parts 
cannot be well understood without an engraving. 
Mr. William T. Carter, of Village Springs, Ala., has pat- 
ented an improved Harvester 
Thrasher, which will thrash 
the grain while standing in 
the field. It is simple in con- 
struction, convenient, and 
effective. 

Mr. Aaron Brosius, of Fort 
Wayne, Ind. , has patented an 
improvement in the class of 
Vehicles formed of endless 
oval or elliptical frames or 
tracks and flexibly connected 
trucks- traveling around the 
tracks. Vehicles of this class 
are especially adapted for use in localities where the soil is 
soft and the roads liable to be muddy or sanljy, since the 
trucks are not caused to move or advance like an ordinary 
carriage wheel through the stratum of soil, in which they 
become more or less embedded when supporting the weight 
of the vehicle, but are successively lifted out of the soil and 
carried around over the body of the elliptical track as the 
vehicle advances, 
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VA1V0LIKE. 

We present herewith an illustration of the display of 
Leonard & Ellis at the Paris Exhibition. For a number of 
years this firm have been experimenting in the production of 
a superior lubricating oil, that should contain none of the 
deleterious qualities inherent in the animal and vegetable 
oils that have been in use since the discovery of steam as a 
motor. After a series of experiments, and a careful study 
of the laws of lubrication, they finally produced an oil which 
they call the " Valvoline Cylinder Oil." This new oil was 
thoroughly examined and tested by the judges of our late 
Centennial Commission, among whom were such distin- 
guished names as Professor C. F. Chandler, who has had 
more experience than any man in this country in testing min- 
eral oils, and Rudolph Von Wogner, of Germany, who 
stands at the head of chemists in the old country. This 
commission, in their ^published report, commended the val- 
voline cylinder oil for its "purity, high fire test, and excel- 
lent lubricating body." Certainly nothing more favorable 
' could be said of any oil. The commendation, coming from 
such a source, is the highest indorsement. 

Valvoline is a hydrocarbon or mineral oil. For its pro- 
duction a heavy natural lubricating oil is taken, and all light 
and objectionable oils expelled by high steam heat; it is then 
thoroughly filtered through animal 
charcoal, cloth, and paper, by which 
means all bitumen and earthy matter 
are removed, leaving a clear, pure oil 
of the highest lub.icating quality. The 
destructive acids which are common to 
animal and vegetable oils are unknown 
to valvoline. It is a well ascertained 
fact that the action of high pressure 
steam liberates the margaric, stearic, 
oleic, and other acids inherent in all an- 
imal and vegetable fats, and these acids 
attack the joints, valves, cylinder heads, 
bolts, and other parts of machinery lu- 
bricated, oxidizing the metal and feed- 
ing the element of destruction in it 
rather than simply subserving the use- 
ful purposes of lubrication. Mir.eral 
oils do not contain fatty acids; they are 
not capable of being 'decomposed, and 
do not form insoluble soaps. Valvo- 
line being a mineral oil, purified and 
refined according to the most approved 
processes, and capable of standing a 
high temperature, is probably the best 
lubricator now in use. It does not ox- 
idize or corrode the metal, but it is said 
to case-harden it. Its influence on boiler 
incrustations is mo t salutary in dimin- 
ishing their clinging tendency. It will 
not saponify, and acts as a preventive 
in foaming boilers. 

The importance of this subject of 
lubricators cannot' be overestimated. 
In the late reports of the British Gov- 
ernment, thay strongly recommend the 
disuse of animal and vegetable oils. 
The Manufacturers' Mutual Insurance 
Company has gone into elaborate de- 
tail in the matter of lubricating oils. 
The company has been making experi- 
ments for the benefit of manufacturers, 
ard has adopted mineral oils. Manu- 
facturers and engineers throughout the 
country, who are desirous of correct 
and trustworthy information on this 
subject, may address Messrs. Leonard 
& Ellis, 93 West street, New York city. 



rooms, instead of the open air, during the winter. To 
avoid infringing the very stringent fishery laws of Cal- 
ifornia, the nets are sunk from twelve to twenty fathoms, or 
below the level usually traversed by the fish of the bay. The 
nets used are funnel-shaped, and about 36 feet in length. 
The diameter at the mouth is 18 feet, but decreases by gra- 
dations to one foot at the lower extremity. The mesh is 
usually a half inch on the square for a distance of 30 feet 
from the orifice, but is less than a quarter of an inch in 
width from that point to the smaller end. The time chosen 
for setting the nets is when the tide is coming in, and they 
are allowed to remain in the water until after the ebb. They 
are then lifted and the contents conveyed to land. The camps 
described possess 36 boats, and five men constitute a crew. 
Each boat contains from 12 to 15 nets, and 20 baskets of 
shrimps at a single catch is a fair average. These baskets 
will hold about 150 lbs. each. 

After landing, the shrimps are placed in vats of boiling 
water, with a fire underneath, and boiled for about half an 
hour, being frequently sprinkled with coarse salt. They are 
then spread out on hard, dry ground, and left to dry and 
bleach for three or four days, being frequently turned. At 
the expiration of this time the shells, spawn, and dirt are 
either detached or in such a dry and cracked condition as to 



to, are ground into a coarse flour, which retails at from 3 to 
i cents per pound. A use has also been discovered for the 
shells, and they are shipped exclusively to China. There 
they are valuable as manure, and as a poison to the worm 
which works such destruction to the tea plant of that coun- 
try. There is nearly as much profit from the sale of the 
crushed shells as from that of the shrimps themselves. The 
Chinamen state that this is the only remedy at present 
known for the tea pest, and the heavy shipments indicate 
that this article has more virtue than other fertilizers. 



A groovbless tramway was recently inspected in Bir- 
mingham, England. Mr. C. A. Edge, the inventor, had laid 
a quarter of a mile of line in the shape of a figure 8, with 
several gradients, and he ran cars upon it throughout the 
most of the day. The rail is a flat plate, regularly pierced 
with holes, and protuberances on the wheels fit into the 
holes. The object is to get rid of the inconvenient grooves 
of the tram systems now in general use. 



American microscopes. 

Professor J. Gibbons Hunt, M.D., of 
Philadelphia, in a recent lecture, stated 
that, in his opinion (and he is one of 
the most experienced microscopists in 
this country), England, which first introduced cheap instru- 
ments, sits at the feet of America in respect to both lenses 
and mechanical appliances. He says it is affectation or stu- 
pidity for Americans to send to Europe for microscopes 
when they can purchase better ones at home. — Medical and 
Surgical Reporter. 

» i ■ i m 

Tbe Shrimp Fishery In San Francisco Bay. 

The Chinese of California have developed a large and, to 
them, profitable industry along the shores of San Francisco 
Bay, in the capture and curing of the shrimp, with which 
those waters swarm. Over five hundred Chinamen are en- 
gaged in this work, distributed mainly along the southern 
portion of the bay, in camps of from twelve to forty men 
each. According to the San Francisco Bulletin, the business 
at first hands now amounts to $15^000 a month, and new 
markets are constantly opening. At certain periods the de- 
mand is so great that two trips into the bay are made daily, 
which nearly doubles the amount of ordinary supply, and 
necessitates the employment of a large force of extra men. 
The most serious disadvantage of the trade is that it can at 
present be prosecuted only during the dry season, the rain 
preventing the exposure of the shrimps for drying purposes. 
This difficulty will probably be obviated as the business en- 
larges, by the drying and crushing of the shrimps in heated 
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be easily removed. A force of Chinamen is then put to 
work tramping the beds of dry shrimps with heavy wooden 
shoes. The trampers go over and over the mass, sliding 
their feet as does a negro dancer when he is shuffling over 
the stage. The tramping process concluded, the miscella- 
neous mixture is put into a winnowing machine, where the 
shells are separated from the meat as perfectly as chaff is 
from grain. There are three spouts to the separator, through 
one of which the whole shrimps are shot into a basket. The 
other spouts are used respectively for the shrimps crushed 
by the tramping and the detached hulls. Thus dried and 
skinned the shrimps are put in bags and sent to the city. A 
few of them are shipped to China, but owing to the high 
rate of transportation, which makes the article more of a 
luxury than a commodity in that country, the export trade 
has not proved profitable. The first price of dried shrimps 
in San Francisco is from 5 to 8 cents per pound. A sack 
containing 150 lbs. of the undried article will produce from 
8 to 10 lbs. after the drying process. Before curing, the 
spot price of shrimps is from 2 to 3J*j cents per pound. De- 
livered to restaurants the price is 5 cents per pound. The 
principal camps of Chinamen are in the interior towns, where 
the shrimps command a high figure, and when made into 
soup are esteemed a dainty dish. 
The broken shrimps, whose segregation has been alluded 



Disabilities or British Workmen, 
Mr. Graham Bell's account of the difficulty he experienced 
in getting any novel idea put into material form by British 
workmen has called out the following statement by Thomas 
Fletcher, in the English Mechanic: 

"The letter of Mr. Graham Bell, I 
think, only gives the really true state of 
things. After twenty years' experience 
in experimental work in England I can 
only say that the experience of Mr. 
Bell is precisely the same as my own. 
The British workman , having, as a rule, 
no general training or knowledge worth 
the name, seems almost unable to get 
out of a groove in which his ancestors 
ran. For the last ten years, in anything 
requiring judgment on the part of the 
workman, I have found it far less 
trouble to make the thing with my 
own hands than to give a workman, in- 
• structions, which in many cases he will 
not follow because he does not under- 
stand, nor does he care to learn the 
reason why of anything. Many tools 
in common use have serious faults, and 
are not properly adapted for their 
work. 

"When I have applied to the makers, 
showing them the faults, and asking 
for modifications, irrespective of price, 
I am met on all sides by a refusal to en- 
tertain the idea, the invariable reason 
being that the workmen will not go out 
of their regular groove. I have in 
many cases sent rough sketches of 
modified tools to America which I have 
totally failed to get made in England at 
any price, and have afterward been able 
to buy the very things, of American 
manufacture, in English tool shops. I 
know of cases where English tool 
makers have been obliged to buy 
American made tools to do their work, 
tools which English workmen would or 
could not copy. 

"'The proof of the pudding is in 
the eating.' I have at ihis moment at 
least three fourths of my tools of Amer- 
ican manufacture, many of which have 
been bought at a very fancy price. If 
it were not an absolute necessity I 
should be exceedingly foolish to buy 
American tools at a high price if En- 
glish tools were to be bought which 
would do the work equally well. From 
my own practical experience the differ- 
ence between the two is, that an En- 
glish workman does not, in the first in- 
stance, learn what a tool is for, and adapt the tool to the re- 
quirements; an American workman will, as a rule, use his 
brains and make what you want without spoiling the whole 
by ridiculous blunders. 

" The Americans are fully capable of making rubbish, but 
they are not alone in this point; many English things are 
simply made to sell; but certainly, if I needed a thing, 
making which required judgment on the part of the work- 
man, and I could not give personal and constant supervision, 
I should, as the simplest way to get the thing right, send 
the instructions to America. 

" The English employer is, as a rule, a man of sound know- 
ledge, and fully capable of undertaking anything in his own 
department, except in the matter of getting his workmen to 
do what he requires with judgment; the man is a machine, 
not expecting to have to use his brains, and the few work- 
men who do use their brains are so very rare and valuable 
that the effect on the mass of workmen and work is exceed- 
ingly small, gradually becoming nil, as these men usually be- 
come masters, and in their turn have to exert their energies, 
not to work, but on the British workman. 

" The first thing to be done is to give apprentices not the 
present rule of thumb education, but start them with a train- 
ing purely technical, and combine this with practical work; 
one is of little use without the other." 
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CAS PAINTING.* 

BY MR. D. D. ROBERTSON, MASTER CAR PAINTER OF THE MICHIGAN CENTRAL 
RAmiOAD. 

Some of the grandest inventions and achievements have 
been the result of accident; and in the regular routine of 
mechanical or professional business, successful results have 
at times been attained in the absence of any practical or sci- 
entific reason therefor. Some professions are of such a na- 
ture that there is no difficulty in making certain and definite 
calculations as to the final issue of a piece of work, while 
with others everything is so dependent upon circumstances 
as to make it quite impossible to determine the end from the 
beginning. There are few pursuits more dependent in this 
way than that with which we are connected. 

To be a successful car painter, requires the closest atten- 
tion, the most thorough application, and the most constant 
watching, and even then " deviltries " will appear which 
baffle the skill, experience, and patience of the most practi- 
cal and amiable of the craft. Many, however, of the vex- 
ations and annoyances of the paint shop have been over- 
come, and a large amount of the heartrendings, crackings, 
flakings, and pittings are found to be due more frequently 
to want of knowledge, attention, and care, than to inferior 
material. While we admit the bad results caused by the use 
of such material, sudden changes in the weather, etc., there 
are at the same time defects and imperfections to be seen on 
our cars that can only be designated as careless blunders. 
An interchange of views formed by careful observation has 
done much, and will do more, to improve the character of 
our work. Allow me then to give as briefly as possible the 
method I at present pursue, not with the idea of presenting 
anything new or startling, but to draw from others any ex- 
perience that may differ from my own. 

NECESSITY OP A GOOD FOUNDATION. 

In painting, as ia most other things, a good foundation is 
absolutely necessary, and to secure this everything depends 
upon the quality and mixing of the material, and also upon 
the handling of it. The priming of a car is regarded by 
some painters as a simple matter, and as'a matter of economy 
this preliminary work is often placed in the hands of inex- 
perienced or low-priced workmen. This is a false step at 
the start, and when once taken we have to hobble through 
the whole job. In every, part of the work there is a definite 
object to be accomplished. The object in priming is to fill 
the pores of the wood. It must be cohesive and have a pro- 
per elasticity. The thinners used should enter the pores 
without congealing on the surface, thus insuring perma- 
nency. 

THE PRIMING. 

For priming, I use keg lead mixed with the best raw lin- 
seed oil. To a pint of oil I add a tablespoonful of Japan 
size. In mixing, care should be taken not to have it too 
thick, and to be sparing in the use of Japan, the excessive 
use of which tends to lessen elasticity as well as durability. 
Some painters use boiled oil in priming to avoid the greasy 
character of raw oil, but my objection to the former is that 
it is less penetrating, and that it tends to congeal on the sur- 
face. The best method of preparing raw oil for priming 
that I have ever used, is as follows: Take 1 gallon of oil, 
put J£ lb. litharge into it, place near the stove, and shake 
three or four times a day for a few days, and then let it set- 
tle and run off. This improves its drying properties and 
frees it from grease. No gold size is used with it. Before 
applying, all nail holes, crevices and beads should be pro- 
perly filled, and then it should be laid on regularly and 
evenly, leaving no fat edges. 

After the work has stood from four to six days, or longer 
if possible, it is then ready for the second coat, which is the 
same as the priming, only a little heavier. The same care 
should be taken to lay it on evenly and fill all crevices and 
holes. I prefer puttying after the second coat is on, as the 
holes are more likely to be filled, which is necessary for the 
putty to adhere; a less body of putty is also required, and 
therefore is less likely to swell, which is a source of trouble 
very often when the work is nearly completed. As a pre- 
caution against this, some painters have the holes soaked 
with warm water before the cars leave the erecting shop. 

THE PUTTY. 

The hard putty I use is composed of dry white lead and 
whiting in equal parts, mixed with Japan gold size and a 
very small quantity of raw oil or a little keg lead. I have 
found the whiting makes the putty less liable to swell; and 
let me say here that very frequently the painter is blamed 
for this, when the actual cause is the shrinkage of the wood. 
The hole or crack should be completely filled, and the putty 
may even project a little so that it may be rubbed down to 
the exact level. Very close attention must be given to this 
part of the work, so that little or no puttying may be re- 
quired after the rough stuff has been surfaced. 

The putty now being leveled down and the whole body 
sand-papered, the car is ready for the third coat. This is 
made with tub lead reduced with " turps," f and a small 
quantity of Japan gold size laid on with the usual care. In 
order to secure a good job these priming coats must be per- 
fectly dry. After three days the rough stuff may be put on. 

THE ROUGH STUFF. 

There is no end of receipts for rough stuff, but the kind I 
have used with great satisfaction for some time is composed 
of 8 lbs. mineral, 3 lbs. dry white lead, 1 lb. tub lead, 2 

* Read before the recent meeting of Car Painters, at Cleveland, Ohio, 
t Painters' term for turpentine. 



parts gold size, 1 part rubbing varnish, and thin with turps. 
The laying on of this preparation is frequently deemed 
unworthy of the care usually bestowed on painting. But 
this is a mistake, as all the principles as respects the laying 
on of paint should be strictly followed in the laying on of 
rough stuff. A large amount of time is saved by not apply- 
ing it to the battens, and by leaving about ?4 °f an mc h 
diagonally at the corners of the panels. One coat is suffi- 
cient except on hard wood, which should have at least two 
coats. When such wood is very open grained, I prefer 
knifing it before rough stuffing, using tub lead with a very 
little turps and Japan. For rubbing rough stuff, I have used 
different kinds of stone, but have settled down on picked 
pumice, which is cheaper, and at least as good as any 
other. 

At this stage of the work the car body should be carefully 
examined, and if any imperfections are found, now is the 
time to fix them. After thoroughly sand-papering, the work 
is ready for coloring. 

COLORING. 

The color on the Michigan Central Railroad cars consists 
of golden ocher ground heavy in oil along with medium 
chrome ground in turps and Japan, and brought to the pro- 
per consistency with turps. To finish a car properly with 
this color, four coats are required, and from first to last 
there, capnot be too much care taken in laying it on in order 
to secure a solid job and lose nothing of what has preceded. 
The color should be worked quickly, put on sparingly, 
brushed out well and laid off evenly. I would recommend 
a flat sable brush as the best and most economical for laying 
color. 

Very often the labor expended in bringing a car up to the 
point of coloring is completely lost by the mixing of the 
color, or by the manner in which it is laid. I make no 
change in the formula of these coats, and do not use any 
varnish in last coat. The work should be sand-papered and 
carefully dusted off after each coat, and one day's time at 
least should intervene between the coats. 

VARNISHING. 

The car is now ready for varnishing. For the first coat I 
use an outside rubbing varnish, which can be rubbed down 
very close in four days and washed clean. This forms a 
beautiful surface for striping and ornamenting. The men 
who do the striping should be so arranged that each may 
work on his specialty, as this secures better work by exciting 
a greater desire to excel. 

STRIPING AND GILDING. 

Striping colors are ground heavy in boiled oil with a little 
Japan gold size and thinned with turps. Furnish each man 
with a gauge, divide the car into sections, and let each fin- 
ish his allotted portion. Emulation is thus excited, and each 
man is responsible only for his own proper work, with no 
risk of blame that is undeserved. For gilding, I find that a 
quick size is the best. I use Noble & Hoare's gold size with 
about one third their wearing body varnish. 

FINISHING. 

The car is now ready for the finishing coats of varnish. 
First of all it* has to be carefully washed down with cold 
water to clean off any soiling that may have got on during 
the striping and ornamenting. The cleaning must be done 
with brush, sponge, and chamois, and so thoroughly as to 
remove the smallest particles from mouldings, etc., as the 
varnish brush is sure to find them and bring them to the sur- 
face. In my experience there are comparatively few, even 
of good workmen, who can varnish a car" properly. Some 
are so afraid of sagging that they put the varnish on spar- 
ingly, while others, with the greatest ease and safety, will 
put a third more on the body without the least tendency to 
sag — and then again the work of some is much more even 
and regularly flown than that of others using the same ma- 
terial and on the same body. On the finishing coats as 
much varnish should be put as they will safely carrv. For 
some time I have abandoned rubbing between the coats. As 
a matter of beauty, I would prefer a slight rubbing of the 
first coat, but I willingly sacrifice this advantage to secure 
what is of more importance, namely, economy and dura- 
bility. Instead of rubbing before the last coat of varnish is 
applied, the previous coat must be thoroughly hard and 
washed down with cold water. Then by using every pre- 
caution to get rid of dust, and with care and proper hand- 
ling, the last coat should stand out, and the entire job reflect 
credit on the painter and also on the venders of the materials 
used in the work. 

A New Coloring Matter. 

The well known firm of dye manufacturers, Meister, 
Lucius & Briining, of Hochst, have brought out a series 
of colors for the production of ponceau in yellower and 
redder shades, and also of claret upon woolens. These col- 
oring matters are produced from the sulpho-naphthylates by 
treatment with the diazo compounds of benzol and its ho- 
mologues, as well as of naphthalin. These colors can be 
used for dyeing with the mere addition of sulphuric acid, 
but the shades are not so bright as when a solution of tin is 
employed. To 100 kilos of wool, placed in a wooden or 
well tinned dye bath, are added 2J^ kilos tartar, and boiled. 
The color, previously dissolved, is added as may be required, 
and 5 kilos of tin composition are gradually added. The 
wool is then taken out, cooled, and washed. The tin com- 
position is made by mixing 3 parts hydrochloric acid, 1 part 
nitric acid, and one part water, and dissolving J^ kilo tin 
in 3 kilos of this acid liquid. 



Nickel Pyrites. 

At Krager&e, Norway, magnetic pyrites, holding on an 
average l - 25 per cent of nickel, is worked by the following 
process, which Friedr. Bode describes in Dingler's Polytech- 
nic Journal: The raw ore is smelted with slag from refining 
in a 13 foot 3 tuyere shaft furnace, the slag made being 
thrown over the dump, while the raw matte, holding 3 - o per 
cent of nickel, is roasted in stalls. This roasted matte is 
smelted in a low furnace with one tuyere, 4 feet high. The 
slag, holding 1 to 1'5 per cent of cobalt, goes to the ore 
smelting. The matte contains 30 per cent of nickel and 15 
per cent of copper, and is returned to the same furnace, 
which concentrates it to 60 per cent of nickel and 30 per cent 
of copper. The sulphur is only 10 per cent. This matte is 
ground and roasted completely in a small reverberatory fur- 
nace, and the oxides are reduced with charcoal powder in 
graphite crucibles, yielding 68 per cent of nickel and 30 per 
cent of copper. By the addition of copper this product is 
smelted into an alloy of one of copper and one of nickel, 

which is marketable. 

« ii i > 

Tbe Boot and Shoe Industry. 

The returns of one of the patentees who collect a royalty 
on every boot or shoe manufactured by machinery show 
that the greatest number of pairs ever turned out in one 
month were manufactured in September, 1878— four million 
one hundred and ninety-one thousand seven hundred and 
seventy-six pairs. For the year, however, the manufacture 
up to October 1 was only twenty-three million one hundred 
and ninety-seven thousand pairs, against twenty-five million 
two hundred and eighty-five thousand for the same time last 
year, or a reduction of about eight per cent. The total 
shipments from the Boston market up to date have been one 
million two hundred and ninety-five thousand one hundred 
and forty-six cases this year, against one million four thou- 
sand nine hundred and twenty-one cases for the same period 
last year. This falling off is due in some measure to the in- 
creased employment, of shoemakers to work by hand in the 
old-fashioned way. There probably has never been a time 
when a day's work will go as far in buying boots and shoes 
as to-day. 

» I I 1 

Unwarranted Alarm. 
A correspondent predicts volcanic disaster to follow the 
boring for mineral oil and the utilizing of natural gas wells, 
in Pennsylvania and Ohio. His opinion is that the oil and 
gas are the forerunners of volcanic fires, which will be 
brought to the surface by the " ventilation " incident to well 
sinking. Deep mining is another source of peril, he thinks. 
His anxiety arises apparently from a mistaken theory of the 
nature of volcanic heat and activity — namely, that it is due 
to combustion. Recent investigations make it altogether 
more probable that those phenomena are due to pressure in 
and the fracture of the earth's comparatively rigid exterior, 
in consequence of the cooling and shrinkage of its nucleus. 
Such being the case the predicted peril is quite imaginary. 



Raft Decked River Steamers. 

The Princess Alice disaster has elicited from Mr. R. F. 
Fairlie a suggestion that river steamers should be so built 
that the deck should be complete in itself, and capable of 
floating like a raft, even with a considerable weight of pas- 
sengers, and that it should be secured to the hull by a fast- 
ening of a temporary character, which could readily be 
withdrawn in time of danger, leaving the hull free.to sink 
alone, while the deck would be left upon the surface. Ex- 
plaining how he would accomplish his ends, he says a sim- 
ple way of fastening the deck to the hull would be by eyes 
descending from the under surface of the deck, and passing 
through slots in angle irons, which should form part of the 
sides and of the upper surface of the hull. Each of these 
eyes should receive a 1% mcn P m * an d a ^ the pins should 
be connected to a chain, or to levers worked by a chain, 
which should itself be carried to a wheel placed immediately 
astern of the steering wheel. It would then be easy for the 
steersman, on an alarm being given, to withdraw the whole 
of the pins by a single movement. 

Spontaneous Combustion. 

Dr. Hoffman has called attention to some curious cases of 
spontaneous ignition of hydrogen in air. Tbe phenomenon 
has been noticed in factories where large quantities of zinc 
were being dissolved in hydrochloric acid for the preparation 
of zinc chloride. Violent explosions took place when no flame 
was near; and it was eventually ascertained that the gas 
took fire spontaneously. It appears to be caused by fragments 
of very porous zinc, which, when lifted above the surface of 
the liquid during the violent evolution of the gas, and so 
brought in contact with hydrogen and air, act just as spongy 
platinum would do under the circumstances. The author 
recommends the performance of such operations in the open 
air. The ignition can be shown by treating a few kilo- 
grammes of finely divided zinc with acid. The " zinc dust " 
may even ignite by contact with water. 



Professor S. P. Langely, Director of the Allegheny Ob- 
servatory, in addition to the routine work connected with 
the institution over which he presides, has lately been busily 
engaged in completing a direct experimental comparison be- 
tween the heat of the sun and the highest heat attainable 
in the arts. The result of his investigations indicate that 
the sun's intrinsic heat is almost beyond comparison greater 
than that of any blast furnace, and far larger than has beeo 
reckoned by the French physicists. 
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NEW TBTONION AND TEIMMEB. 

This improved trunnion is designed for oscillating en- 
gines, drying calenders, car axles, fly wheel shafts, crank 
pins, etc., and is of great utility wherever there is a bear- 
ing subjected to great friction and wear. 

It is a well known fact that while car axles frequently 
heat and cut, it seldom happens that the journals of a loco- 
motive driver shaft become heated, although they are sub- 
jected to greater pressure; and a driving shaft under a lo- 
comotive, it is stated, will run for fifteen or twenty years, 
whereas a car axle will run for about two years only. To 
lessen friction and increase the durability of car axle and 
other bearings, Mr. Thomas Hill, of Newark, Alameda 
county, California, has perfected and patented the improved 
trunnion and trimmer shown in the accompanying engrav- 
ings. Fig. 1 shows the driver as applied to a steam trun- 
nion or tubular shaft. Fig. 2 shows the application of the 
device to car axles. 

The trunnion is made of two parts. The inner part, 
through which the steam passes, is made with four or more 
projections, B, with corresponding spaces or depressions, C, 
between them, so that a transverse section represents a cross. 
These projections, B, are turned off in a lathe, and a sleeve, 
A, is fitted to slide on over them. This sleeve is made fast 
to the arms with a set screw or pin, one inch from the end, 
and is turned smooth on the outside to form a journal. A 
hole is made through this trunnion for the passage of steam, 
which is brought to it through the pipe, A. This pipe enters 
the hole in the trunnion, and is packed so as to be steam 
tight. Whenever the sleeve, A, becomes worn, it can be re- 
moved, and a new one substituted with but little delay ; the 
cylinders, with the ordinary trunnions, would have to come 
out. The spaces formed by the depressions, C, in the inner 
part, allow a free circulation of air about the trunnion, 
either naturally or by blast,, so that the journal is kept cool 
and will wort'better. A trunnion thus constructed can be 
introduced advantageously for oscillating engines, drying 
calenders, or in any place where it is necessary to have a 
joint through a movable bearing or journal. 

The trunnion and trimmer may 'be applied to car axles or 
shafting with great 
advantage whether 
they are old or new ; 
when applied to' 
shafting it may an- 
swer both as a 
coupling and ajour- 
nal; it is also es- 
pecially adapted to 
thrust bearings. As 
the wear comes 
wholly upon the 
sleeve the expense 
of renewing a shaft 
or axle is avoided, 
and the sleeves can 
at any time be re- 
placed, at a slight 
expense, in a few 
minutes, when the 

old one becomes worn out. When applied to a car axle or 
shaft the chambers, C, by acting as receptacles for oil, assist 
in lubrication, as the oil is received and discharged at every 
revolution through the holes. 

For further particulars address the inventor, at Newark, 
Cal. , as above, or at 64 First street, San Francisco, Cal. 



Sector, which receives light from the burner and throws it 
upon the graduated tube. 

As a certain quantity of oil will be burned each hour, the 
sinking of the oil will indicate approximately the time. The 
inventor, in some cases, dispenses with the float and uses 
colored oil. 



AN IMPROVED HOOFING. 
The accompanying engraving shows in perspective and in 
section a new roofing recently patented by Mr. Nathan H. 




BBOWN'S HOOFING. 

Brown, of Detroit, Mich. This invention consists in the pe- 
culiar form of roofing boards and metallic batten strips 




Fig. 1. 



NEW TIME-INDICATING NIGHT LAMP. 

The accompanying engraving represents an ingenious and 
very simple time-indicating lamp, recently patented by Mr. 
Henry Behn, Sr. , of this city. 




TIME-INDICATING NIGHT LAMP. 

The invention consists in a reservoir for containing oil, 
and two vertical glass tubes rising therefrom. The lamp 
burner is placed on the top of one of these tubes, and the 
other contains a float, and has the hours marked on it. Near 
the foot of the tube which supports the burner there is a re- 



HILL'S TRUNNION AND TRIMMER. 

which cover the joints between the roofing boards, and in a 
novel method of connecting the ends of the metallic batten 
strips. 

The boards, A, have, near their adjacent edges, grooves, 
B, for receiving the edges of the metallic batten strips, C, 
the form of which may be seen in Fig. 2. Between the metal 
batten and the boards there is a strip of tarred paper or roof- 
ing felt which renders the joint water and air tight. The 
batten strip is made in sections, one end of each having its 
flanges beveled, while the other end is cut and turned down, 
forming locks for receiving the beveled flauges of the suc- 
ceeding strip, as shown at D in Fig. 1. A modified form 
of board and batten is shown in Fig. 3. The boards should 
have a coat of paint before applying the battens, and it 
should afterward be covered with two coats of fire and water 
proof paint. The nails which secure the boards are covered 
by the battens. 

The inventor states that the roofing boards may be readily 
made by means of an ordinary moulding or planing machine, 
and says that the roof made on this plan will not be more 
expensive than a shingle roof, while it has many points in its 
favor. 

For further particulars address the inventor as above. 

« m » 

Persistence of Images on tbe Retina. 

It will be remembered that about the beginning of last 
year Dr. Boll threw some new light on the structure of the 
retina by the discovery of a substance of purple color in the 
laot retinal layer, in which a portion of the " rods " is en- 
gaged. It had escaped notice before, because of its very 
rapid disappearance on the action of light. Dr. Boll felt 
himself warranted in saying that the formation of images 
on the retina was a veritable photography. Subsequently 
Dr. Kiihne discovered the organ by which this purple is in- 
cessantly reproduced, -namely, the mosaic layer, or thex- 
agonal epithelium of the choroid, which, therefore, it has 
been proposed to call the retinal epithelium. M. Giraud 
Teulon, in a recent report, calls attention to some modifica- 
tions in theory required by the" unlooked for physiological 
function referred to. Thus as regards the persistence of 
positive images (that is.the continuance of the sensatton after 
the impression that produced it), the simple fact of chemi- 
cal decoloration of the retinal purple by the light, involving 
a certain time for its reconstitution, by the secreting action of 



the mosaic layer, gives a sufficient account of the phenome- 
non. Then, as to accidental negative images and their suc- 
cessive phases of coloration, the photo-chemical theory re- 
places Young's perfectly arbitrary explanation, based on 
three supposed different kinds of fibers, by a simpler one, 
which is this: A given monochromatic light chemically 
alters, in a constant and uniform way, the retinal purple 
which it encounters. Now, the rod, or primitive nerve ele- 
ment, has its base immersed in the bath formed of this sub- 
stance. 

We have only, then, to suppose in this element the 
power of feeling in a different way, the intimate contact of 
different media, exactly as the papilla of the nerves of special 
sensibility (like those of smell and taste, for example) appre- 
ciate or carry to the sensorium stimulations as varied as is 
the nature of the liquids or effluvia which come to them. 
When the primary cause, the luminous object, is withdrawn, 
the nerve fiber, according to the progress of the reconstitu- 
tion of the purple, announces by successive testimonies the 
gradual renewal of the normal bath. — London Times. 

■ ^ ) a > — 

Tbe Secrets of a Bushel Measure. 

The Pharmaceutical Journal gives some curious informa 
tion respecting the variable results obtainable in the measure- 
ment of dry goods. The Weights and Measures Act of En- 
gland, passed last session, expressly prohibits " heaped meas- 
ures," and requires that the measure shall be filled as nearly 
level as the size and shape of the articles will permit. This 
led to some experiments as to the results following different 
modes of " striking " a measure, that is, of bringing the 
level of the contents of the measure into the same horizon- 
tal plane as the brim. 

A sample of corn was taken, and the true weight of c, 
standard bushel of it was "ascertained to be 57 lbs. 2 ozs. But 
when the ordinary flat strike is used the corn left in the 
measure weighs 57 lbs. 3 ozs. , while, if the ordinary round 
strike or roller be employed, the quantity of corn is increased 
to 57 lbs. 9 ozs. If the measure be shaken when struck 
with a round ruler the weight rises to 62 lbs. 15 ozs. The 
diameter of a vessel, in proportion to its depth, appears to 

make little differ- 
ence in measuring 
grain, unless the di- 
ameter is less than 
one third of the 
depth. The Board 
of Trade standard 
dry measures — the 
bushel, half bushel 
and peck — h a v e 
their diameters 
nearly double their 
depth, while those 
for liquids have 
their diameters 
nearly equal to their 
depths. But it is 
found that,' particu- 
larly in the sale of 
such articles as 
coke, potatoes, etc, , the proportions adopted in the stand- 
ards for dry goods are those most likely to give just results. 



Fig. 2. 



A NEW LAMP EXTINGUISHES. 
The accompanying engraving represents a novel and sim- 
ple lamp extinguisher recently patented by Mr. Albert Hall 
of this city. It may be made and sold separately from the 
burner, and may be readily applied by the purchaser to 
lamps already in use. To the slide tube. A, which fits over 




HALL'S T.AMP EXTINGUI8H2B. 

the wick tube of the burner, is pivoted a lever frame, B, 
which carries the cap or cut off, C. The lever frame, B, 
has cams formed on it which bear upon the bottom plate of 
the burner. A cord is attached to the lever frame, at D, 
and extends downward through one of the perforations of 
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the bottom plate of the burner. When this cord is pulled 
the sliding tube, A, is raised, and the cap, C, swings over it, 
instantly extinguishing the flame. 

The device is readily removed from the lamp burner for 
cleaning, and is easily replaced, being complete in itself and 
not attached to the burner. 

For hanging and other lamps placed too high to be easily 
reached, this invention is valuable, as it only requires a pull 
of the cord to extinguish the light. Further particulars may 
be obtained by addressing the inventor, P. O. Box 2326, New 
York city. 

« in* ■ 

A Marble Boring Sponge. 

In 1871, a vessel laden with a cargo of Carrara marble 
was wrecked off the south coast of Long Island. This year 
some of the marble having been raised was found to be 
perfectly honeycombed by some marine boring animal. A 
fragment of the marble was exhibited at a recent meeting 
of the New York Academy of Sciences, and the opinion ex- 
pressed by one of the members that the work of destruction 
was probably due to a species of Pholas. Dr. Newberry, 
however, was inclined to believe that it was due rather to 
the ravages of a species of sponge of the genus Cliona, and 
this view has been recently indorsed in a note on the sub- 
ject published by Professor A. E. Verrill, who has had an 
opportunity of examining some specimens sent to the Pea- 
body Museum of Yale College. Professor Verrill states that 
the exposed portions of the slabs examined by him are 
thoroughly penetrated to the depth of one or two inches 
by the crooked arid irregular borings or galleries of the 
sponge, Cliona sulphurea, so as to reduce them to a complete 
honeycomb, readily crumbling in the fingers. The marble 
is perfectly sound and unaltered beyond the borings. He 
says that the rapid destruction of* the shells of oysters, etc., 
by the borings otlhis sponge has long been familiar to him, 
but he has never before seen examples of its effects on mar- 
ble or limestone; for calcareous rocks do not occur along 
those portions of our coast inhabited by the animal. He 
suggests that its ability to rapidly destroy such rocks might 
have a practical bearing in case of submarine structures of 
limestone or other similar materials. 



PABIS EXHIBITION. -FACADE OF AUSTRIA AND HUNGARY. 

The facade of Austria and Hungary is simple in appear- 
ance, but it lacks neither grandeur nor elegance. Its archi- 
tect had in view not only the Austrian and Hungarian archi- 
tecture, but also the vestibule of a palace of fine arts. In 
reality these two pavilions are devoted to art ; the one on the 
south includes the bureau of the Austrian Commission, the 
one on the north the bureau of the Hungarian Commission. 
These builJings are of cut stone, and each has above and 
below three windows. They are very plain on the first and 
second floors, and appear to have no roofs, but are crowned 
with a balustrade of stone. 

The colonnade that unites the two pavilions forms a portico 
of nine arches, the abutments of which are each supported 
by an entablature, supported by two columns of white stone. 

The ornamentation of this building consists of festoons 
and allegorical figures painted in black upon a white ground; 
the attic that crowns the frieze is equally ornamental. 

Above the portico there are statues of art, science, history, 
etc. At one end of the colonnade floats the flag of Austria; 
at the opposite extremity the staff bears the flag of Hungary. 



Within the AustroHungarian vestibule were displayed sev- 
eral statues, among which are Michael Angelo, Beethoven, 
and Albert Dilrer, and beyond there were plans of existing 
monuments and important buildings in Aostria and Hun- 
gary. 

— m i » i m 

THE COMMON JACANA. 

This bird is a native of Southern America, and there are 
other species scattered over Africa, Asia, and Australia. 
Mr. Gould tells us that the Australian species is a good 




JACANA. 

diver, but a bad flier. " Their powers of diving and re- 
maining under water are equal to those of any bird I have 
ever met with; on the other hand, the powers of flight are 
very weak. They will, however, mount up fifteen or twenty 
yards and fly from one end of the lake to the other, a dis- 
tance of half or three quarters of a mile; but generally they 
merely rise above the surface of the water and fly off for 
about a hundred yards. During flight their long legs are 
thrown out horizontally to their full length. While feeding 
they utter a slowly repeated ' cluck, cluck. ' The stomach 
is extremely muscular, and the food consists of aquatic in- 
sects and some kind of vegetable matter." 

The general color of the common jacana is black, with a 



slight greenish gloss, taking a rusty red tinting on the back 
of the wing coverts. The primary quill feathers of the wing 
are green, and the wings are furnished at the bend with long 
sharp claws. In the African species these spurs are hardly 
perceptible. At the base of the beak is a curious leathery 
appendage, rising upon the forehead above and depending 
toward the chin below. The claws are all very long, espe- 
cially that of the hind toe, which is nearly straight and longer 
than the toe from which it proceeds. We take our engrav- 
ing from Wood's " Natural History." 

* « » i i 

Natural History.— The Cope Collection. 
When E. D. Cope, the Philadelphia naturalist, bought 
the Argentine Confederation's collection of fossil bones at 
the Paris Exhibition, he bore away a prize in the face of 
a powerful competition. Russia wanted them, or the best 
part of them; a Vienna scientific institution wanted them; 
Belgium wanted them, and Paris herself had set her heart 
on them, intending to place them in the Jardin des Plantes. 
In the face of all opposition, says the Philadelphia Times, a 
Philadelphian secured the lot, and careful hands have se- 
curely packed them in boxes preparatory to sending them 
to America, where they are expected some time this month. 
These fossils are peculiarly valuable to this country for the 
reason that the chief portion of them are not be found any- 
where in the United States, and there are some specimens 
the like of which no country in Europe can show. They are 
a sort of connecting link to collections which America al- 
ready has. The locality from which they come, Patagonia, 
is regarded as entitled to rank first in the chain or series of 
specimens which has been dug up in Ecuador, in the valley 
of Mexico and in the Western and Middle States. In 
Phcenixville, several years ago, fossil remains were found 
similar to those discovered in the Western States, Mexico, 
and South America. These specimens coming from Pata- 
gonia, the southern extremity of the western hemisphere, 
and bearing such a resemblance to those found in North 
America, have a value which naturalists, knowing and un- 
derstanding the relations which one collection bears to an- 
other, alone can fully appreciate. The collection includes 
about one hundred different specimens of animals. The per- 
fect state in which some of the remains are preserved gives 
them an increased value. There are nineteen skeletons, 
chiefly of large animals, almost completely whole. The 
species most numerously represented in the collection are 
the armadillo and sloth. Among the armadillos there are 
several kinds of skeletons, pronounced by Mr. Cope entirely 
new to science. One of these is an immense specimen with 
a curious sort of tail. It increases in size toward the end, 
at which point it takes an oval shape and is from a foot to 
18 inches wide. Unlike that of all other known kinds of 
armadillo, the tail is without joints — except one at the base, 
which enabled it to be swung about — and is incased in a 
hard, shell like box, as hard as the back of a turtle. The 
tail is supposed to have been, in the lifetime of the animal, 
its chief weapon of attack or defense. At intervals on the 
hard, oval surface at the end holes are found, which are 
supposed to have contained short protuberances, or horns, 
giving the beast a weapon like a spiked club. Swung with 
all the strength which an animal as big as the largest ele- 
phant of modern times could muster, this armadillo's tail is 
believed by scientific men to have been more formidable than 
are now the jaws or claws of a lion or tiger. Another rare 




PARIS EXHIBITION-FACADE OF AUSTRIA AND HUNGARY, 



' 1878 SCIENTIFIC AMERICAN, INC. 



360 



Scientific ^mtxiau. 



[December J, 1878. 



specimen is a saber toothed tiger, of which there is only one 
other specimen known in the world, and that is in the 
museum at Buenos Ayres. The size of the skeleton is about 
that of a large dog. The teeth are long, like the tusks of a 
walrus, but their edges are like a knife. This animal is be- 
lieved to have been of a kind that devoured the sloth. No 
other use can be imagined by naturalists for the possession 
of such sharp teeth. Reason is found for this theory in the 
fact that the surface of a sloth's hide is like the shell of a 
turtle. The skeleton of the sharp toothed animal is almost 
perfect. There are twelve different kinds of armadillos in 
the collection and about eight different kinds of sloths. The 
size of the sloth skeletons varies from that of a small black 
bear to the largest elephant. There is no known species of 
sloth living in the present day whose size comes up to that 
of the small black bear. There is one specimen in the col- 
lection of a very large sloth with the head resembling a com- 
promise between a horse and a rhinoceros — very rare. The 
saber toothed tiger and the club tailed armadillo are sup- 
posed to have ruled the forest in their day. In regard to 
the question of mastery between them.naturalists believe they 
" gave each other the path. " Also in the collection are 
specimens of many small animals, dogs, deer, and wild boars. 
There are the skeletons of ostriches and other large birds. 
It has not yet been determined to what institution of science 
this collection will be presented. It was reported that the 
Academy of Natural Sciences of this city would get them, 
but Mr. Cope expresses himself undecided between it and 
the Smithsonian Institution at Washington. The collection 
is conceded by naturalists to have been the most valuable in 
the Paris Exhibition. It supplies a gap which has long 
been wanting in affording a chance to students of this 
country desiring to study certain kinds of fossils to obtain the 
knowledge they want without going to Europe. 

■ — — « hj» 

Xfie Torrey Botanical Clnb. 

The Torrey Botanical Club held its regular meeting at the 
" Herbarium," Columbia College, Tuesday evening, Novem- 
ber 12. 

As usual, there were exhibited very many interesting 
plants, both wild and cultivated. Dr. Gross exhibited a 
full blown rose, from the center of which another perfect 
flower had grown. One of the members stated that he had 
frequently seen the common " bachelor's button " (Centaurea) 
of the gardens in the same median proliferous condition. 
Dr. Thurber remarked that it was not an uncommon thing 
to see, in Mexico, some of the Cacti with new plants starting 
out from the side of their fruit. Mr. W. H. Leggett called 
attention to the recent rediscovery, in North Carolina, of the 
long lost plant, Shortia, by a son of Mr. M. E. Hyams, re- 
marking that the rediscovery of a plant so rare that hereto- 
fore only one known specimen existed — that in Michaux's 
herbarium at the Jardin des Plantes — was one of the most 
important botanical events of the age. Mr. Leggett also in- 
formed the Club that Mr. Thomas Meehan had recently vis- 
ited the locality in New Jersey given as a station for Cal- 
luna vulgaris, and had discovered, without the shadow of a 
doubt, that the plant had been introduced there from culti- 
vation by an emigrant from England. The president, Dr. 
Thurber, stated that he had discovered that the roots of 
Bhexia Virginica bear tubers, two or three to each root, 
and resembling minute tubers of the dahlia, a fact that he 
could find nowhere stated in our manuals of botany, and 
that this would seem to show that our authorities do not 
always tell us in their books everything worth knowing 
about plants. As having a connection with the latter re- 
mark, one of the members stated that the fact was perhaps 
known to nearly every botanist that the red maple is quite 
constantly dioecious, and that attention had been called to 
this not long ago by Mr. Meehan in a communication to 
the Philadelphia Academy of Natural Sciences, yet the fact 
is not recorded in our manuals of botany; he stated further 
that the white maple {Acer dasycarpum), although not found 
wild in the valley of the Hudson, was nevertheless common 
in cultivation, and in this state he had observed that, when 
in fruit, one of the wings of the samara was always abortive, 
and that it was rarely the case a samara had '* two large di- 
vergent wings," as described in manuals of botany. 

Mr. W. R. Gerard called the attention of the Club to his 
recent detection of a truffle on Staten Island; illustrating 
his remarks by a large colored drawing of the fungus and 
its fruit. He stated that truffles had always been regarded 
as rare in America ; but that this was probably owing to 
the fact that they had not been looked for. Dr. Torrey, in 
his catalogue of New York city plants, published in 1819, 
records the edible truffle (Tuber cibarium) as found in " Love 
Lane" (now 21st street). This statement, however, was 
doubtful, inasmuch as Dr. Torrey, unacquainted with fungi, 
sent his specimens for naming to Schweinitz, and the lat- 
ter, in his synopsis of North American fungi, published in 
1834, states that he had never met with the plant in this 
country, but recorded it on hearsay merely. In the Rev. M. 
J. Berkeley's " Notices of North American Fungi, " published 
two years since in Grevillea, he records but a single species — 
the large-spored truffle (Tuber macrosporum) — and that was 
sent from Pennsylvania by Michener. Mr. Gerard was un- 
der the impression, although he was not positive, that he 
had seen a statement that another species had been detected 
in California last year. At any rate, the present would seem 
to be only the third (if, indeed, not the second) authentic ac- 
count of the discovery of a genuine truffle in this country ; 
and for that reason was a matter of considerable interest. 
The Staten Island species was found at Huguenot, growing 



in loamy soil about the roots of alders (Alnus serrulala.) 
The tubers were about the size of a nutmeg, with a firm, 
smooth, cream-colored skin. The asci were nearly orbicular 
and contained four large, broadly oval, nearly orbicular, red- 
dish brown sporidia. The surface of the latter was covered 
I with a beautiful network of hexagonal reticulations, from 
the angles of which arose short linear transparent spines, 
apparently slightly curved at the apex. The species an- 
swered pretty well to the description of Tulasne's Tuber 
dryophilum, the wood truffle, and was perhaps that plant. 
Mr. A. Brown reported the names of two grasses, as an ad- 
dition to his former list of adventitious plants of New York 
city; these were the Bermuda grass (Cynodon dactylon) and 
the Egyptian grass (Dactyloctenium ^Egypticum). He also 
reported that the name of the composite plant from Hun- 
ter's Point, shown at a previous meeting, had been found to 
be Materia contrayerva, a South American dye plant. 

Dr. Thurber stated that he had recently received from a 
gentleman in Connecticut specimens of Nesma verticillata, in 
which ihe flowers were all double, and that the doubling of 
the flowers in a state of nature was a thing of rather un- 
usual occurrence. One of the members remarked t"hat he 
had met with a double-flowered saxifrage in the spring, 
and anoiher stated that a few years ago he had found speci- 
mens of the Rue-anemone (Thaliclrum anemonoides), in 
which, all of the stamens were replaced by petals, giving the 
flowers the appearance of dwarf roses. 

After the discussion of a few minor matters relating to 
the local flora, the Club adjourned. 

Cashmere Goat* In Nevada. 

A correspondent of the Baltimore Sun writes as follows 
touching one of the most promising industries of the Far 
West: 

•' Pure Cashmere goats find among the wild sage brush 
(Artemisia) barrens of Nevada an acceptable climate, where 
their health is excellent and their fleeces unusually fine and 
silky. A herder near Carson has a flock of 3,000. Eastern 
farmers (and especially that great multitude who to admira- 
tion of rural life do not unite much affection for farm labor) 
are solicited to give reflection to this intelligence. Here is a 
whole State, 120,000 square miles, open to superficial pre- 
emption, its mountains exactly adapted to climbing goats, 
and its sweet grass sheltered by every bush of artemisia. 
Add to this the miraculous winter pasture, more wondrous 
than the mythic manna of antiquity. Everywhere the 
flashing leaved white sage abounds. In the growing time of 
summer no animal can stomach its bitterness. But the first 
frost that kills the summer food turns this bitterness to 
sweetest pasture. It is savory and fattening to all animals 
that herd. It tenders their meat and gives to their coats a 
glossy fur that defies the frost and the tempests of winter. 
There is in contemplation of this most wonderful provision 
of nature more food for thought and more practical instruc- 
tion than can be found in all the unverifiable superstitions 
of the world, however eloquently elaborated. Here is in- 
viting occupation, most remunerating, least laborious, most 
healthful, least risky, and involving small initial outlay, that 
ought to tempt your surplus workers to cross the wilderness 
that lies twixt your machine enslaved land and the life in- j 
spiriting pursuits of agriculture in this sunny clime — this 
land of flowers, of perennial verdure, literally overflowing 

with milk and honey." 

< m» 

Sebastlna. 

A new explosive material has recently been invented by 
M. Falmejelm, of Stockholm. The earth or powdery mate- 
rial employed in the composition of common dynamite is sub- 
stituted here by a species of charcoal, prepared in such a way 
as to give it considerable absorbing power. The composi- 
tion of the new explosive substance depends on the purposes 
for which it is to be used, and the effects which it is desired 
to obtain. A strong compound, and one in which there is 
no danger of the separation of the nitro-glycerine, is formed 
of 78 parts of nitro-glycerine, 14 of wood charcoal, and 8 
of nitrate of potash. The proportions vary with the degree 
of power to be produced. A second quality is formed of 68 
parts of nitro-glycerine, 20 of charcoal, and 12 of nitrate of 
potash. 

It is calculated that the increase of effect resulting from 
the more rapid explosion of this new compound may be es- 
timated at 10 per cent. The proportions of the component 
parts of the " sebastina " may vary somewhat; but the in- 
ventor is of the opinion that these variations should find 
their limits between 50 and 80 per cent of nitro-glycerine, 15 
and 30 per cent of wood charcoal, and 5 and 20 per cent of 

nitrate of potassa. 

» hi > 

Vegetable Tallow. 

A patent for artificial tallow was issued in October last to 
Senor M igucl do la Vega, of New York. Some of our daily 
papers have stated that the chief constituent of this new 
compound is obtained from a plant that grows wild in all 
parts of the continent of America, that the article can be 
produced for 2 cents a pound, and that the yield is about 70 
per cent of the prime materials. But the inventor states in 
his patent, which we have examined, that 100 lbs. of the ar- 
tificial tallow is produced by mixing together 60 lbs. of cas- 
tor oil, 10 lbs. of animal tallow, 10 lbs. of vegetable oil, and 
20 lbs. of wheat flour. These ingredients are boiled together 
for about 30 minutes by steam heat. When the mixture 
cools it hardens, and resembles tallow. Turnip seed oil, 
cotton seed oil, or any other similar vegetable oil will answer 
the purpose equally as well as castor oil. 



It is claimed that this compound is equal in most respects 
to common tallow. It is used for lubricating purposes, for 
the manufacture of soap, candles, etc., but is not intended 
to be used in articles of food. 



« hi » 

The Carpet Beetle. 

A correspondent, living at no great distance from a local- 
ity where the ravages of the carpet beetle have been suffered, 
writes to know if the insects in all their metamorphoses can- 
not be killed by steam. If so, he proposes to prepare a 
small tea-kettle with a burner under it, and an India-rubber 
tube running from the nose, and directing the nozzle, when 
the steam is made, to all the openings under the mop-board, 
where the insects first make their appearance, and to other 
crevices wherein they appear. If the steam issuing from 
the nose should not be strong enough with a long pipe, the 
apparatus may be put on castors, and rapidly wheeled round 
the apartment. If such a contrivance is efficient, the whole 
land might be cleared of this insect at small trouble and 
expense. 

[We have no doubt that, after the removal of the carpet, 
the direct application of hot steam to the cracks of a floor 
infested with the carpet beetle in its various stages, would 
prove effectual, as our correspondent suggests. But, un- 
fortunately, according to Mr. Lintner (Scientific Ameri- 
can, October 5, p. 218), the insect does not confine its depre- 
dations to carpets, nor its dwelling place to floors; it like- 
wise infests closets, trunks, and other out of the way places 
where the application of steam would prove decidedly im- 
practicable. The benzine remedy proposed by Mr. Lintner, 
in the article referred to, would seem on the whole to be the 
best method that we as yet know of to rid a dwelling of 
these to be dreaded pests. — Eds.] 



Canned Food, 

A correspondent of the New York Daily Bulletin has been 
making inquiries with regard to the canned goods business, 
and finds that roast meats are now canned and sold for use 
on board ship in place of salt provisions. Lobsters were 
formerly caught off this shore, but they became scarce Irere 
and went to Maine, and since then they have gone to Nova 
Scotia and still later to Newfoundland. Some of our local 
dealers have had canning factories in Maine, and have moved 
them as the fish emigrated, and they are now located in 
Nova Scotia and Newfoundland. Lobster protective laws 
have been passed by the legislatures, but they came too late, 
and are even now but loosely enforced. 

Among the novelties now put up are baked beans, fish 
and clam chowder, and the latest of all are fish balls. Beans 
were first canned as an experiment about a year and a half 
ago, and some few have been sold in England. The "fish 
balls and baked beans " were exhibited at the Paris Exhibi- 
tion, and a great many orders resulted. There have been 
rumors among the trade that a large contract was secured 
at Paris from a foreign government (the French) for the 
supply of the army, but the company manufacturing deny 
this. The probability is that a sample order has been given, 
and that if satisfactory a large order is expected. The pro- 
duct received a gold medal at Paris. The works, which are 
entirely new, are being run to the fullest capacity, and 500 
dozen cans of fish balls and baked beans are being made 
daily. 

Soups of all descriptions are canned, but prices for these 
are high. In fruits much is being done, and peaches and 
tomatoes are sent to England. Twenty years ago, oysters 
were canned at the East, but now Baltimore has the trade 
and turns its advantage of location to good account. The 
consumption of canned goods is evidently on the increase, 
and dealers contend that the system of living in flats is tend- 
ing to increase it, not only on account of room, but because 
of the slight (and in many cases an entire absence of) prepa- 
ration for the table. In this connection should be men- 
tioned the kerosene cooking and the kerosene heating stoves, 
which are accompanying canned goods in their mission of 
facile and concentrated housekeeping. 

«m» 

An Improved Shot Gnn. 

We have been shown recently one of the most complete 
and strongest guns we have ever seen, and as we are often 
in receipt of letters asking advice in regard to breech load- 
ers, we think a short description of this gun may interest 
some of our shooting readers. The piece referred to was 
made to order for -a gentleman of this city by Holland & 
Holland, of New Bond St., London, a firm whose work 
ranks with that of Grant, Purdy & Lancaster, but who are 
but slightly known in this country. 

Besides the perfection of the workmanship and beautiful 
finish, the gun has several novel features that are worthy of 
notice. The barrel, which is pivoted to the stock, is re- 
tained in firing position by three strong fastenings that are 
operated by a small lever at the top of the stock between 
the hammers. The cartridge shell ejector, which is of a 
new form and very substantial, is operated from the barrel 
joint. Two sets of barrels are fitted to the stock, so that 
either may be readily removed and replaced by the other. 
One set of barrels are choke bored for open and long range 
shooting, while the other is cylinder bored for brush and 
close work. The gun is inclosed in a chest of English oak, 
leather covered, and is accompanied with a complete set of 
loading and cleaning tools. 

We are told that notwithstanding the superior quality and 
finish of Messrs. Holland & Holland's guns, they are fur- 
nished at a reasonable price. 
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ASTRONOMICAL NOTES. 

BT BERLIN H. WRIGHT. 

Pbnn Yan, N. Y., Saturday, December 7, 1878. 
The following calculations are adapted to the latitude of 
New York city, and are expressed in true or clock time, being 
for the date given in the caption when not otherwise stated: 



Mercury sets 5 45 eve. 

Mars rises 5 01 mo. 

Jupiter sets 8 15 eve. 



B.K. 

Saturn in meridian 6 43 eve. 

Uranus rises 10 39 eve. 

Neptune in meridian 9 16 eve. 



FIRST MAGNITUDE STABS, ETC. 



B.K, 

Alpheratz in meridian ... 6 56 eve. 
Mira (var.) n meridian .. 9 06 eve. 
Algol (var.; in meridian. . . 9 54 eve. 
7 stars (Pleiades) in merid 10 33 eve. 
Aldebaran in meridian.. . .11 32 eve. 

Oapclla in meridian 04 mo. 

Rigel in meridian 2 03 mo. ( 

Betelgeuse in meridian .... 45 mo. 
Sirius rises 8 32 eve. 



n.M. 

Procyon rises 8 07 eve. 

Regulus rises 10 11 eve. 

Spica rises 2 52 mo. 

Arcturus rises 1 54 mo. 

Antares .invisible. 

Vega sets 10 20 eve. 

Altair sets 9 08 cvc. 

Deneb sets 1 29 mo. 

Fomalhaut sets ... 9 43 eve. 



MOON'S PLACE AT 7 P.M. 



Saturday, Aries 25" 

Sunday. Taurus 7° 

Monday, Taurus 20° 

Tuesday, Gemini: 3° 



Wednesday, Gemini. 16° 

Thursday, Gemini. 29° 

Friday, Cancer 12" 



The moon will pass through the Pleiades or seven stars 
and occult several of the northern members of the cluster 
December 8, about 1 o'clock in the morning. 

December 6-13 seems to be a well established shooting 
star epoch; their radiant point being 6 Oerninorum. The 
constellation Gemini is on the meridian December 10, about 
midnight. 

The Saturnian satellite, Titan, may, with a small telescope, 
be seen cast of Saturn until December 2 and after Decem- 
ber 18, being furthest east December 26, and west of him 
from December 2 to 18, being furthest west December 10. 

• *m » • 

Astronomical Notes. 
"•= Observatory op Vassar College. 

The computations in the following notes are by students 
of Vassar College. Although only approximate, they will 
enable the ordinary observer to find the planets. 

M. M. 
Positions of Planets for December, 1878. 
Mercury. 

The planets which are visible to the naked e}'e are all in 
southern declination during the month of December. Mer- 
cury is far in the south, rises at 8h. 56m. A.M., on Decem- 
ber 1, and sets at 5h. 31m. P.M. It may possibly be seen 
after sunset. On December 31 Mercury rises at 6h. 28m. 
A.M., and sets at 3h. 54m. P.M. 
Venns. 

Venus is nearly as far in the south as Mercury and less 
favorably situated. On December 1 Venus rises at 7h. 7m. 
A.M., and sets at 4h. 23m. P.M. On December 31 Venus 
rises at 8h. lm. A.M., and sets at 5h. P.M. 

It will be seen that Venus keeps very nearly the diurnal 
path of the sun, and will not be seen during the month. 
mars. 

Mars is also very unfavorably situated for evening ob- 
servers. It rises on December 1 at 5h. 5m. A.M., and sets 
at 3h. 9m. P.M. On December 31 Mars rises at 4h. 53m. 
A.M., and sDts at 2b. 13m. P.M. 

Mars may be seen in the very early morning. It is very 
small, but can be identified by its red light. 
Jupiter. 

Jupiter is still conspicuous early in the evening in the 
southwest. This planet rises on December 1 at 11 A.M., 
and sets at 8h. 30m. P.M. On December 31 Jupiter rises at 
9b. 20m. A.M., and sets at 7h. 4m. P.M. 

If we take the hour from 7 to 8 in the evening for observ- 
ing Jupiter, it will be seen on the 1st with only three of its 
moons, the one nearest to the planet being behind it, and on 
the 10th, at the same hour, this satellite is not seen, because 
it is passing across the face of Jupiter. 
Satnrn. 

On December 1 Saturn rises at lh. 20m. P.M., and sets 
5;!m. after midnight. On December 31 Saturn rises at llh. 
24m. A.M., and sets at llh. P.M. 

Saturn comes to the meridian between 7 and o P.M. all 
through the month, at an elevation (in this latitude) of about 
4o". It is easily recognized, as no bright stars are around it. 
The belt around it, and the largest moon, Titan, can be seen 
with a small telescope. The movement of Titan around 
Saturn and its return to the same place, after intervals of 
16 days, can be noticed. It can also be seen to pass on to the 
face of the planet, and to reappear after it has been hidden 
behind it. This satellite was seen to pass off the disk on 
October 24 and again on November 9. 
Uranus. 

Uranus is in north declination, and therefore crosses the 
meridian at a good altitude, but in the morning. On De- 
cember 1 Uranus rises at llh. 2m. P.M., and sets at 20m. 
after midnight. On December 31 Uranus rises at 9h. 3m. 
P.M., and sets at lOh. 21m. of the next morning. 

Uranus has passed the star Regulus toward the east, and 
is now very near one of the small stars of Leo. 
Neptune. 

Neptune rises on December 1 at 2h. 55m. P.M., and sets at 
4h. 25m. A.M. On December 31 Neptune rises at 56m. 
after noon, and sets at 2h. 24m. of the next morning. Nep- 
tune is among the small stars of Aries. 
Sun Spots. 

The sun has been examined daily from September 22 to 
November 15. A small spot was perceived on November 4, 



and its changes were watched for the few following days; it 
will perhaps be seen again early in December. 

— < r » i m ■ 

Electrical and Telegraphic Inventions and Inventors. 

That the United States is prolific of inventors and inven- 
tions the records of our Patent Office conclusively prove. 
In no other country in the world is there so great a number 
of inventions yearly produced. 

In electrical and telegraphic invention there has been re- 
cently a very noticeable development. It is a fact that most 
of the really valuable and important improvements in tele- 
graphic systems and apparatus have, of late years, either 
originated or been made practical in this country. Electrici- 
ty has been adapted to public use in a manner and to an ex- 
tent unknown elsewhere. The improvements in the systems 
and apparatus employed in commercial telegraphy have 
largely increased the amount of business which can be done 
over a single wire, and relatively decreased the cost of doing 
such business. This enables telegraph companies to serve 
their patrons at constantly decreasing rates, and thus the 
telegraph is popularized, and is used by and made beneficial 
to the public in an increased ratio. The duplex and quad- 
niplex systems have been the most notable inventions in this 
line, and their practicability and usefulness have been very 
fully demonstrated. The automatic system, which by many 
was"for gome time regarded as a solution of the question of 
cheap telegraphy- for the public, has not as yet justified the 
anticipations of those who have attempted its introduction. 
While it may yet be found a useful adjunct to the telegraphic 
system, as a system of itself it must be conceded I hat thus 
far it has been a failure. While as yet the quadruplex is 
sufficient for the demands of the business, and probably will 
be for some years to come, when, in the progress of events, 
a further utilization of the capacity of the conductors for 
telegraphic transmission shall become a necessity, it is likely 
that the demand will be met and satisfied. Experiments in 
this direction are constantly being made, and there would 
seem to be no reason to doubt of their ultimate success. The 
telephone as a practical telegraphic instrument is essentially 
an American invention, and is rapidly coming into general 
use on short lines and for private telegraphy, for which it is 
specially adapted. 

The fire-alarm telegraph system; the system of telegraphic 
reports of stock and commercial quotations, on printing tele- 
graph instruments, forwarded to subscribers at their places 
! of business ; the domestic or district telegraph system, are all 
i American inventions, and have been exclusively developed 
! and perfected in this country. Our bank vaults, moneyed 
I institutions, and private residences are protected against bur- 
glarious assaults, and our buildings against the spread of 
conflagrations by electrical-appliances of American invention 
j and covered by United States patents. Our places of busi- 
I ness, public buildings, and residences are telegraphically con- 
nected by apparatus invented, patented, and introduced by 
Americans, and new adaptations of electrical appliances are 
constantly enlarging the field of usefulness and convenience 
of this important agency. 

The active and enterprising character of the American 
people encourages such inventors and stimulates invention 
by their prompt and ready practical adoption whenever their 
practicability and usefulness are demonstrated. There is not 
to be overcome here the prejudice and inertia which exist in 
older communities, and among peoples who are slow to 
change the habits and methods of centuries. 

The United States has been well characterized as the para- 
dise of inventors. The inventions developed and introduced 
here slowly but surely force their way in other countries. 
The country is honored and its material interests advanced 
by its inventors and inventions, and this fact is now recog- 
nized and admitted abroad as well as at home. So long as 
the telegraphs continue to be owned, operated, and managed 
as private enterprises this will, in regard to them, continue 
to-be the case. Should they — of which there is at present 
little probability — ever become an official monopoly, the de- 
crease in the number of telegraphic inventors and of notable 
inventions will be no less marked with us than it has been in 
England and in European countries generally, where ihe tele- 
graphs are owned, managed, and operated as a part of the 
government machinery and by government officials. — Jour- 
nal of tlie Telegraph. 

■ ■ «i i i» ' 

Heating Street Cars. 

The Third Avenue Railroad Company are experimenting 
with a steam car heating apparatus which is the invention 
of Lieut. J. N. Graydon of the U. S. Navy. The invention 
consists of two cylindrical reservoirs, about 3 feet in length 
and 16 inches in diameter, placed under the seats on each 
side of the car. An iron pipe runs from these reservoirs 
around the car. The reservoirs are so surrounded with non- 
conducting substances that but little heat escapes from their 
surface, and a seat directly over a reservoir is no warmer 
than one in another part of the car. The reservoirs are filled 
with water to a depth of about two inches, and they are then 
charged with steam until a pressure of forty or fifty pounds 
is attained. The reservoirs are tested to stand a pressure 
of 700 pounds. The steam pressure is maintained during 
the time required for a round trip from the City Hall to 
Harlem and return. By,an ingenious arrangement of valves 
constant pressure of steam is kept in the pipes. The reser- 
voirs are to be supplied with steam at the terminus of the line 
in Harlem and at the Sixty-fifth street depot. Half a minute 
is required to fill the reservoirs. The cost of warming a 
car is said to be 2 cents a day. 



AMERICAN INSTITUTE FATE. 
Before this paper reaches our readers the American In- 
stitute Fair for 1878 will have closed. Taken altogether, it 
has been successful, although there seems to be a paucity 
of novelties. 

Foremost among objects of interest, especially in the 
evening, is the electric light. Recently in the interim be- 
tween the afternoon and evening performance of the ma- 
chinery the large fountain in the main hall has been illumi- 
nated by light projected from an electric lamp in the gallery. 
Lit in this manner it is a very beautiful object. The 
Wallace electric lights render the capacious main hall as 
light as day, and in the machine department the gaslights 
appear of an orange hue by comparison with the Brush elec- 
tric light. 

A small Brush dynamo-electric machine, recently placed 
in Machinery Hall, exhibits the immense heating power of 
a quantity electrical current. A No. 9 wire, 8 or 10 inches 
in length, is quickly brought to redness, and a smaller wire 
deflagrates almost instantly. 

A rotary pump exhibited by Wilbraham Brothers, of Phil- 
adelphia, although compact and not very large, is capable 
of raising 11 tons of water per minute. These pumps are 
constructed on the principle of the Baker blower, which is 
also exhibited by the same firm, and which was illustrated 
some time since in the Scientific American. From a 
careful examination of the moving parts of the pump and 
blower we can discover nothing subject to greater wear 
than any ordinary shaft under average conditions. 

Among the woodworking machines there are few that 
differ materially from well known forms. The Concord 
Buzz Planer, made by John A. White, of Concord, N. H., 
possesses several points of novelty. In appearance it is the 
plainest and simplest of machines; it is nevertheless capable 
of doing a great variety of work. One half of the bed is 
movable and may be raised or lowered at pleasure. In per- 
forming this movement, it is made by an ingenious and 
simple contrivance to nearly follow the periphery of the 
planer head. The machine has a simple adjustment, by 
which it may be arranged to rabbet, bevel, joint, and plane 
diagonally. The table is supported by a single hollow iron 
column, so that an irregularity in the floor upon which the 
machine rests will not twist orspring it. 

Another planer from the same manufacturer, having a 
constantly lubricated bed, works equally well on wet or dry 
lumber. A novel sandpapering machine, also made by Mr. 
White, sandpapers bevels, scrolls, etc. The small cylinder 
which carries the sandpaper for scroll work has, in addition 
toa rapid rotary motion, a reciprocating longitudinal motion. 

The H. B. Smith Machine Company, of Smith ville, N. J., 
exhibit several woodworking machines, among which we 
find a double tenoning machine having an automatic feed. 
The work is carried forward between guides by an endless 
chain carrier which discharges the finished pieces at the back 
of the machine. While this machine is applicable to all kinds 
of work, it seems especially adapted to hard wood, as the 
work is carried steadily up to the knives with a positive 

feed. 

< n> » 

About Advertising, 

My success is owing to liberality in advertising. — Bonner. 

The road to fortune is through printer's ink. — P. T. 
Barnum. 

Success depends upon a liberal patronage of printing 
offices. — J. J. Astor. 

Frequent and constant advertising brought me all I own. 
— A. T. Stewart. 

My son, deal with men who advertise. You will never 
lose by it. — Ben Franklin. 

How can the world know a man has a good thing unless 
he advertises the possession of it? — Vanderbilt. 

A good advertisement in a newspaper pays no fare on 
railroads; costs nothing for hotel bills; gives away no boxes 
of cigars to customers, or merino dresses to customers' wives; 
drinks no whisky under the head of traveling expenses, but 
goes at once and all the time about its business free of 
expense. 

Advertising is the oil which tradesmen put in their lamps. 
They that are unwise put no oil in. 

Where is " parts unknown? " asks a correspondent of the 
Banbury News. To which Bailey answers: " Where they 
don't advertise." And though Bailey does say it, this is no 
joke. 

An advertisement is a window through which all the world 
may look into your shop and see just what you wish it to 
see — no more, no less. 

People are quite apt to go where their attention is called, 

and, if they find things as represented, will purchase there 

in preference to spending their time in seeking elsewhere. — 

Phil. Chemist and Druggist. 

•» i * > ^ 

An Astonish I ue Offer, 

The Independent, of New York, probably the ablest, 
largest, and best religious newspaper in the world, offers in 
another column to give away, absolutely, a Worcester's 
Unabridged Quarto Pictorial Dictionary, which retails every- 
where for $10, and is, of course, a household necessity. The 
Independent is now publishing the Rev. Joseph: Cook's fa- 
mous Boston Monday Lectures, which are creating so much 
discussion everywhere. It will also soon begin the publica- 
tion of a series of articles on " Socialism and Communism," 
one of the most important questions of the day, by Ex-Pres. 
Theo. D. Woolsey, D.D., LL.D. See advertisement of the 
Independent in this paper. 
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TO INVENTORS. 

An experience of more than thirty years, and the pre- 
paration of not less than one hundred thousand applica- 
tions for patents at home and abroad, enable us to un- 
derstand the laws and practice on both continents, and 
to possess unequaled facilities for procuring patents 
everywhere. In addition to our facilities for preparing 
drawings and specifications quickly, the applicant can 
rest assured that his case will be filed in the Patent Of- 
fice without delay. Every application, in which the fees 
have been paid, is sent complete— including the model- 
to the Patent Office the same day the papers are signed 
at our office, or received by mail, so there is no delay in 
filing the case, a complaint we often hear from other 
sources. Another advantage to the inventor in securing 
his patent through the Scientific American Patent 
Agency, it insures a special notice of the invention in 
the Scientific American, which publication often 
opens negotiations for the sale of the patent or manu- 
facture of the article. A synopsis of the patent laws 
in foreign countries may be found on another page, 
and persons contemplating the securing of patents 
abroad are invited to write to this office for prices, 
which have been reduced in accordance with the times, 
and our perfected facilities for conducting the business. 
Address MUNN & CO., office Scientific American. 
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The Charge for Insertion under this head is One Dollar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in next issue. 

Magic Lanterns and Stereopticons of all prices. Views 
illustrating every subject for public exhibitions. Profit- 
able business for a man with a small capital. Also lan- 
terns for college and home amusement. 74 page cata- 
logue free. McAllister, Mf . Optician, 49 Nassau St., N.Y. 

Alcott's Turbine received the Centennial Medal. 

1,000 2d hand machines for sale. Send stamp for de- 
scriptive price list. Forsatth & Co ., Manchester, N. H. 

Florey & Smith, San Francisco, make a specialty of 
introducing useful inventions in the Pacific States. 

J. C. Hoadley, Consulting Engineer and Mechanical 
and Scientific Expert, Lawrence, Mass. 

Nickel Plating.— Wenzel's Patent Perforated Carbon 
Box Anode for holding Grain Nickel. A. C. Wenxel, 114 
Center St . , New York City. t 

Correct thing for Holidays, Whist and Dinner Parties, 
is the Vanity Fair Cigarettes, with your monogram. 

Who wrote it?— The question is, who wrote ■• The Lit- 
tle Belle of Bloomingdale,'\the realistic story of New 
York Revolutionary life now running in the Christian 
Union, of New York? We are told it is by one of the 
most eminent of American writers, and that we have 
six months to guess it in. 

The Genuine Asbestos Steam Pipe and Boiler Cover- 
ings are the most durable, effective, and economical of 
any in use. H. W. Johns Manufacturing Company, 87 
Maiden Lane, New York, are the sole manufacturers- 
Situation wanted by a Mech. Eng. and Draughtsman. 
15 years experience in designing and care of mining ma- 
chinery, sewing machine tools, and the Corliss engine. 
Address H. N., No. 131 Vinton St., Providence, R. I. 

The well named Leader Lathe is far ahead of compe- 
titors. For descriptive circular, address Frasse & Co., 
62 Chatham St . , New York . 

Brush Electric Light.— 20 lights from one machine. 
Latest & best light. Telegraph Supply Co., Cleveland, O. 

Steam, Water, Gas, Valves, Hydrants. Prices reduced. 
Send for catalogue. Chapman Valve M'f. Co., Boston. 

Improved Meat Cutter. Capacity 600 lbs. an hour. Cir- 
cular and price list, J. W. McFarland & Co., Alliance, O. 

The Lathes, Planers, Drills, and other Tools, new and 
second-hand, of the Wood & Light Machine Company, 
Worcester, are to be sold out very low by the George 
Place Machinery Agency, 121 Chambers St., New York. 

For the best advertising at lowest prices in Scientific, 
Mechanical, and other Newspapers, write to K. N. Fresh- 
man & Bros., Advertising Agents, 186 W. 4tb St., Cin., O. 

For Town and Village use, comb'd Hand Fire Engine 
& Hose Carriage, $360. Forsaith & Co.. Manchester, N. H . 

Manufacturers of Improved Goods who desire to build 
up a lucrative foreign trade, will do well to insert a well 
displayed advertisement in the Scientific American 
Export Edition. This paper has a very large foreign 
circulation. 

ForPower&Economy,Alcott's Turbine,Mt.Holly,N.J. 

Brick Presses for Fire and Red Brick. Factory, 309 
S. 5th St., Philadelphia, Pa. S. P. Miller & Son. 

Punching Presses, Drop Hammers, and Dies for work- 
ing Metals, etc. The Stiles & Parker Press Co., Middle- 
town, Conn. 

Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery for Polishing and Buffing Metals. 
E.Lyon & Co., 470 Grand St., N. Y. 

Fine Gray Iron Castings a specialty, also Wire Work- 
ers' Pickets and Rosetts in stock. A. Winterbum's 
Foundry, 16 De Witt St., Albany, N. Y. 

Books for Engineers and Machinists. Catalogues 
free. E. & F. N. Spon, 446 Broome St., N. Y. 

Nickel Plating.— A white deposit guaranteed by using 
our material. Condit,Hanson & Van Winkle,Newark,N.J. 
English Agency, 18 Caroline St., Birmingham. 

H. Prentiss & Co., 14 Dey St., N. Y., Manufs. Taps, 
Dies, Screw Plates, Reamers, etc. Send for list. 

Solid Emery Vulcanite Wheels— The Solid Original 
Emery Wheel — other kinds imitations and inferior. 
Caution.— Our name is stamped in full on all our best 
Standard Belting, Packing, and Hose. Buy that only. 
The best is the cheapest. New York Belting and Pack- 
ing Company, 37 and 38 Park Row. N. Y. 

Presses, Dies, and Tools for working Sheet Metals, etc. 
Fruit and other Can Tools. Bliss & Williams, Brooklyn, 
N. Y., and Paris Exposition, 1878. 

The Cameron Steam Pump mounted in Phosphor 
Bronze is an indestructible machine. See advertisement 

Wheel Press, Cotton Press, Pipe Line, and Test Mer- 
cury Gauges. T. Shaw,915 Ridge Ave., Philadelphia, Pa. 

Band Saws, $100; Scroll Saws, $75: Planers, $150; 
Universal Wood Workers and Hand Planers, $150, and 
upwards. Bentel, Margedant & Co., Hamilton, Ohio. 

Best TurbineWater Wheel, Alcott's, Mt. Holly, N. J. 



Bolt Forging Machine & Power Hammers a specialty. 
Send for circulars. Forsaith & Co., Manchester, N. H. 

Jarvis Patent Boiler Setting burns wet peat, screen- 
ings without blast. A.F.Upton, Agent, 48 Congress St., 
Boston, Mass. 

For Sale.— A 6x6 Upright Yacht Engine, 6 H. P. 
Wm. F. Codd, Nantucket, Mass. 

The most useful improvement for the manufacture of 
Paper is the recently patented Hot Air Drier of C. S. 
Clark of this city; taking the paper from the bundle, 
can finish 3,000 rolls per day, ready for the wall, without 
handling. W. S. Garrabrant, Agt.,155 W. 29th St., N.Y. 

Chapman Valves and Hydrants received the highest 
award at Mass. Mechanics Fair. Chapman Valve Manuf. 
Co., Boston, Mass. 

For Solid Wrought Iron Beams, etc.. see advertise- 
ment. Address Union Iron Mills, Pittsburgh, Pa., for 
lithograph, etc. 

Machine Diamonds, J. Dickinson, 64 Nassau St., N.Y. 
Vertical & Yacht Engines. N. W.Twiss, New Haven, Ct. 

The Lawrence Engine is the best. See ad. page 365. 

Sheet Metal Presses, Ferracute Co., Bridgeton, N. J. 

Eagle Anvils, 9 cents per pound. Fully warranted. 

Kreider, Campbell & Co., 1030 Germantown Ave., 
Phila., Pa., contractors for mills for all kinds of grinding. 

The only Engine in the market attached to boiler 
having cold bearings. F.F.& A.B.Landls, Lancaster, Pa. 

Hydraulic Cylinders, Wheels, and Pinions, Machinery 
j Castings; all kinds; strong and durable; and easily 
; worked. Tensile strength not less than 65,000 lbs. to 
; square in. Pittsburgh'steerCasting Co., Pittsburgh, Pa. 

Engine Lathes, 8 ft. bed, 19 in. swing, on hand and 
finishing ; price low. F.C.& A.E.Rowland, N. Haven, Ct. 



NEW BOOKS AND PUBLICATIONS. 

Growth of the Steam Engine. By Prof. 
Robt. H. Thurston, A.M., C.E., Stevens 
Institute. New York: D. Appleton & 
Co., 12mo. pp. 490. 
In this volume of the International Scientific series 
Professor Thurston has traced the history of the grad- 
ual development of the philosophy and construction of 
the steam engine, from the simple machine of Hero (B. 
C. 300) down to the steam engine of to-day. The work 
is intended for popular reading, and is well illustrated. 

The South Pass Jetties. By E. L. Cor- 
thell, Resident Engineer. Transactions 
of the American Society of Civil Engi- 
neers. 1878. 
In this essay, read before the tenth annual convention 
of the American Society of Civil Engineers lastJune, 
Mr. Corthell has given a sketch of the progress of the 
improvement of the mouth of the Mi86i6sippi,with inci- 
dental notes and memoranda. The information he 
gives will be found of interest and value to engineers 
who have to deal with such problems. 

Slide Valve Gears. By Hugo Bilgram, 
M.E. Philadelphia: Claxton, Remsen & 
Haffelfinger. pp. 125. $1. 

In thisbrief essay Mr. Bilgram offers a new graphical 
method for analyzing the action of slide valves moved 
by eccentrics, link motions, and cat-off gears. It is of- 
fered as an easy means for properly designing valves 
and valve gears, and for establishing the comparative 
merits of their various constructions. His method is a 
modification of Zeuner's diagram, calling for no knowl- 
edge of mathematics beyond elementary geometry. 

The Relative Proportions op the Steam 
Engine. By William D. Marks. Phila- 
delphia: J. B. Lippincott & Co. 12mo. 
pp. 161. 
In this course of lectures to the students of dynamical 
engineering in the University of Pennsylvania, Profes- 
sor Marks has undertaken to give, in a simple a nd prac- 
tical form, rules and formulae for the determination of 
the relative proportions of the component parts of the 
steam engine. 

Casting and Founding. By N. E. Spret- 

son. New York: E. &F. N. Spon. 8vo. 

pp. 412. Eighty-two plates 

The author's object has been to furnish a practical 

treatise on casting and founding, including descriptions 

of modern machinery employed in the art. Little space 

has been given to chemical or metallurgical theories. 

The work is well illustrated and has a good index. 

Trigonometrical Leveling. By August 

Faul, C.E. Baltimore : Cushings & 

Bailey. 8vo. pp. 46. 
This short treatise on leveling by vertical "angles, and 
the measurement of distances by telescope and rod, is 
supplemented by a valuable set of tables of heights for 
all angles from zero to 22^°, in minutes, and for any 
distance. 
The Stepping Stone to Architecture. 

By Thomas Mitchell. New York: A. J. 

Bicknell & Co. 32mo. pp. 83. 60 cents. 
This little catechism of architecture is intended to 
explain in simple language the principles and progress 
of the artfrom the earliest times. Its illustrations are 
from Gwilt's "Encyclopedia of Architecture." 
Flower Object Lessons. From the French 

of M. Emm. Le Maout. New York: "W. 

J. Read. 1873. 
Properly used this little book may be of use to pri- 
mary teachers; it will hardly bear comparison, how- 
ever, with the elementary works of Gray, Youmans, 
and Wood. There is no gain, we are inclined to think, 
in an excessive avoidance of technical terms. A child 
will learn to use and understand the word stamen, for 
example, quite as readily as powder wand, 

Sound. By Prof. Alfred Marshall Mayer. 
New York: D. Appleton & Co. 
This is a companion volume to Professor Mayer's ex- 
cellent littie work on Light, and presents the same fea- 
tures. By means of a series of simple and inexpensive 
experiments that any bright boy can make, a thorough, 
though necessarily limited, knowledge of sound and 
its principal phenomena and laws, is pleasantly 
sketched. It is a guide book for experimental study, 
and is accordingly scientific in its spirit, as well as in its 
facts, and calculated to develop the habit of scientific 
thinking on the part of the student 



Lessons in Elementary Chemistry. By 
Henry E. Roscoe, B.A.,F.R.S. London 
and New York: Macmillan & Co. 1878. 
This is a new edition of Professor Roscoe's admirable 
little book. The combining weights of the elements 
are calculated from the results of Stas's experiments, 
oxygen being taken at 15-96 instead of 16, as in the pre- 
vious edition. 

Journal of the Cincinnati Society of Natural 
History. No. 2. 1878. 
This flourishing society, located in a city which has 
given its name to a highly fossiliferous group of rocks 
belonging to the lower Silurian system, is peculiarly and 
favorably situated for palseontological studies— studies 
which, judging from the journal before us, are being 
pushed with great vigor. Mr. Wetherby contributes a 
classified list of fossils from the Cincinnati group; Mr. 
Ulrich makes observations on fossil annelids, and de- 
scribes new species from the Cincinnati group; Mr. 
Miller describes eleven new species from the same for- 
mation; Mr. Moore gives the annual precipitation of 
rain for forty-two years; and the society's proceedings 
occupy the rest of the number. Two plates, illustrating 
new fossils, accompany the text. 




S. G. — "Land and Marine Engines and 
Boilers," Burgh.— E. H. M.— The universal square may 
be used as a try-square, T-square as a graduated rule, 
for laying out a miter, and for finding the center of a 
circle.— W. H. J.— Consult our advertising columns.— 
E. B. should address a manufacturer of hydraulic rams. 

(1) C. Q. asks: At what height above a 
boiler shall I place a water reservoir so that the boiler 
may be supplied with water from the reservoir by the 
force of gravitation alone? A. The pressure is about 
0'433 lb. per square inch for each foot of difference of 
level, between water lines in boiler and reservoir re- 
spectively. 

(2) J. F. A. asks how phloroglucin 13 made. 
A.Phloroglucin (C„H 6 3 ) is produced by heating phlore- 
tin, quercetin, dragon's blood, gamboge, kino, etc., 
with caustic potassa. Rhombic crystals, with two 
molecules of water of crystallization, of sweet taste. 

What is the latest work on gasometry? A. The 
latest work on gasometry is Gasometrische Methoden^ 
by Robert Bunsen, 2 Auf ., 1877. 

Is there a work on the barometer and its application to 
chemical analyses? A. We have not seen such a work. 

(3) W. F. M. asks what to size chromos or 
oil prints with before varnishing. A. You may use a 
thin solution of fine glue, isinglass, or starch. 

(4) W. W. asks: 1. How to make a mark- 
ing ink for marking linen, cotton, etc., that requires no 
warm iron, heating, or preparation after being written? 
A. Dissolve shellac in a little water by boiling it with 
about one sixth partof borax, and add to this solution 
a sufficient quantity of soluble nigrosin to produce the 
proper color. 2. How can I make aniline black in solu- 
tion that will keep for any length of time without de- 
composing? A. Add to the solution a little alum or 
borax. 

(5) D. J. M. writes : In your issue of No- 
vember 2, 1878, you say the decimal system of numera- 
tion is not the best system. Will you please tell what 
system you think better, and why? A. The duodeci- 
mal, since the unit is divisible into more convenient 
fractions. 

(6) P. T. A. asks: 1. Can you give a re- 
cipe [for welding horn? A. Pieces of horn may be 
joined by heating the edges until they are quite soft, and 
pressing them together till they are cold. 2. Also a re- 
cipe for staining horn? A. To stain horn red, soak in 
very dilute nitric acid for a few minutes, and apply a 
strong infusion of cochineal in aqua ammonia. Green, 
steep in a solution of 2 parts of verdigris and 1 of sal 
ammoniac. Blue, stain green, and then steep for a short 
time in hot soda solution; or steep them for a short time 
in a weak solution of sulphate of indigo containing a 
little cream of tartar. Yellow, steep them in solution of 
lead acetate, and then, after drying, in solution of bi- 
chromate of potash. Purple, use a strong aqueous so- 
lution of gold chloride. Black, use nitrate of silver 
and expose to sunlight. Brown, immerse inaqueous so- 
lution of potassium ferrocyanide, dry, and treat with a 
hot dilute solution of copper sulphate. 

(7) M. asks why a small driving wheel is 

used on a locomotive instead of a large one to draw the 
heavy freight trains? A. With the smaller drivers the 
piston of the engine has a greater leverage over the 
load. 

(8) J. H. C. asks whether the electrical 
light produced through the medium of platinum wire or 
charcoal points is attended with intense heat at the 
points of illumination. A. Yes, the heat is very intense, 
capable of fusing or volatilizing almost every known 
substance. 

(9) J. F. B. asks: When it is twelve o'clock 
noon at Greenwich (say Sunday), what time is it, and 
what day, at the same instant 180° east or 180° west of 
that place? A. As no civilized people live along that line 
the question is of no practical importance, and no rule 
has been established with regard to what the actual 
date is. Mariners sailing east drop a day from then- 
reckoning, those sailing west add a day, on crossing 
that line, to make their date correspond with those of 
the people they next come in contact with. 

(10) A. H. asks: 1. Are the best horseshoe 
magnets cast or forged into shape? A. Forged. 2. 
What kind of steel makes the most powerful magnets- 
spring, tool, machine, Stubs, or cast steel? A. When 
tempered so as to be as hard as good tool steel tempered 
to a dark straw color, eitherwill do. 3. Can I magnet- 
ize my magnets as effectually with an electro -magnet as 
with methods described in No. 143, Sctenttjtc Ameri- 
can Supplement^ article entitled "How to make a 
Working Telephone"? A. No. \ 



(11)- B. L. writes: We have an ordinary 
single action pump, 3 inches bore and 6 inches stroke, 
raising water 31 feet: from well to pump is 10 feet, and 
from pump to tank 21 feet, both measured vertically. 
The suction and discharge pipes are both one inch di- 
ameter. If the pipes are increased to 1J4 inch diameter 
what per cent of power will be saved, speed of pump 
30;strokes per minute? A. We do not think there 
would be much gain. 

Is there a paper published in this country similar to 
the Textile Manufacturer? A. We think not. 

(12) S. P. L. writes: If at a given time all 

the inhabitants of the earth, with all animals, locomo- 
tives, steamers, etc., take up a Hue of march due east, 
what will be the effect on the motion of the earth on its 
axis? A. As the total mass of everything movable on 
the face of the earth is infinitely small compared with 
the mass of the earth, we think there would not be 
the slightest disturbance. 

(13) W. M. M. asks: Is there such a thing 
as aperfect vacuum? A. No ; but the Torricellian va- 
cuum is practically perfect. Every mercurial barometer 
presents an example of it. 

(14) B. F. K.— The moist pile is not adapt- 
ed to the electric light. Better use 18 or 15 cells of Bun- 
sen battery. For a primary coil use two layers of No, 
16wire, on this wind several thicknesses of paper pre- 
viously soaked in melted paraffin, and on the paraffin 
paper wind the first layer of your No. 32 wire. Put par- 
affin paper between the layers of the fine wire. You 
cannot get a satisfactory light from an induction coil. 

(15) R. W. asks: In pumping water into 

the top of a steam boiler, can it be done without putting 
the feed pipe down into the water in the boiler? A. 
You may do it, but it would be disadvantageous, as it 
would condense more or less of the steam. 

(16) G. S. L. writes: Two hydraulic rams, 

constructed precisely alike, are in operation at the same 
time, taking their water from the same source of sup- 
ply, and discharging at the same elevation. The head 
of water is the same in both cases (5 feet), but ram No. 
1 is located directly beneath the source of supply ,while 
No. 2 is distant 100 feet down a hill (but only 5 feet be- 
low the source of supply). Now, will either of these 
rams raise more water than the other, and will either 
make more strokes per minute than the other? . Will 
the long column of water, being heavier, acquire more 
momentum, and can it perform more work, than the 
short perpendicular column in ram No. 1? A. We think 
that the best results will be obtainedfrom the long col- 
umn. 

(17) G. S. asks: 1. At what point should 

the fire line be in relation to the water line of a plain 
cylindrical boiler? A. Not lower than midway. 2. 
Would It injure the boiler to have the gas work all around 
it? A. No. 

(18) W. C. E. asks how academy or mill 
board, which is used by artists, is made. A. Size paste- 
board, and when dry apply a thick coat of paint with a 
palette knife. If a rough surface is desired, paint two 
sheets of board, put them face together while green, 
then pull them apart immediately. 

(19) J. H. asks how to make carburet of 
sulphur. A. A porcelain tube filled with pieces 
of charcoal which have been recently heated to redness 
in a covered crucible, is fixed across a furnace in a 
slightly inclined position. Into the lower extremity a 
tolerably wide tube is secured by the aid of a cork; this 
tube bends downward, and passes nearly to the bottom 
of a bottle filled with fragments of ice and a little wa- 
ter. The porcelain tube being heated to a bright red- 
ness, fragments of sulphur are thrown into the open 
end, which is immediately afterwards stopped by a 
cork. The sulphide of carbon formed passes over, is 
condensed by the ice, and collects at the bottom of the 
vessel. This is collected and freed from sulphur by re- 
distillation at a very gentle heat in a retort connected 
with a good condenser. For preparation on a large 
scale, a tubulated earthen retort is filled with charcoal, 
and the suiphur is dropped in through a porcelain tube 
passing through the tubulure and reaching nearly to the 
bottom. 

(20) J. B. asks how to make canvas water- 
proof and pliable. A. Without altering its appearance 
or pliability canvas may be made water repellent by 
saturating it with a boiling solution of soap, pressing 
out excess of this, and then submitting it for a short 
time to the action of a hot bath of alum, aluminum 
sulphate or acetate, or lead acetate. 

(21) E. H. asks for directions for filling the 
grain and polishing black walnut mouldings. A. Apply 
several good coats.of alcoholic shellac varnish, and when 
dry rub down with a little pumice powder moistened 
with water. Then apply a flowing coat of French spirit 
copal varnish. 

(22) E. S. asks to what extent power can be 
conveyed by electricity. In other words, is or would it 
be possible to convey sufficient power, by means of an 
electric current, from the Falls of Niagara to Hamilton, 
Ont., to turn a mill? A. About 50 per cent of the power 
may be sent over short distances. As the diameter of 
the conductor must increase with the distance, it would 
be practically impossible to transmit power by this 
means through the distance named. 

(23) C. S. R. says: I am making a paper 
canoe, and want a waterproof glue to paste strips of thin 
paper together with. How can I make it at a small 
cost? A. Try the following: Clear pitch, 20 parts; 
boiled oil, 30 parts; litharge, 3 parts; mix thoroughly 
while.hot. Applied hot in very small quantity, using a 
rubber. 

I have a telephone of my own make, cigar boxes with 
a parchment disk, working over 2(10 feet of common 
twine. Could the twine be replaced by fine brass wire 
to resist the weather better? A. Wire may be used, but 
it generally gives unsatisfactory results. The cord may 
be protected from the action of the weather by saturat- 
ing it with strong, hot solution of soap, and, after press- 
ing out the excess, boiling it in a strong solution of 
aluminum or lead acetate. 
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(24) G. F.P. asks: 1. Will steel castings 
answer for large horseshoe magnets? A. We do not 
know that steel castings have been tried for this pur- 
pose. We think, however, that they would answer. 2. 
How large a horseshoe magnet shall I use for a magneto 
call bell engine on a telephone line 1,000 feet long? A. 
Use an 8 inch, 3. I think of having the permanent 
maonet to revolve in front of the electro-magnet, in- 
stead of the reverse, as is usually done. Will this be 
attended with any disadvantage? A. Jarring works in- 
jury to permanent magnets. 4. In the modified form of 
Bell telephone with compound magnet ending in a soft 
iron core, how is the core attached, and how long is it? 
A. The flattened end of the core is clamped between the 
magnets. It should be about 2 inches long. 

(25) G. F. B. asks for a simple way by 

which to determine the resistance of the rheostat, de- 
scribed in Scientific American of November 9, 1878. 
A. Use a galvanometer. 

(26) H. J. R. — The pressure of water is 
about 0433 lb. per square inch per foot of depth. 

(27) W. L. L. asks: 1. Are not the climatic 

zoneB constantly but slowly changing their position on 
the surface of the earth, and if so, in what direction do 
they move? A. Has been asserted; evidence insuffi- 
cient. 2. Can you explain why it is, at least navigators 
say so, that there is a greater field of ice and more 
dense at the South pole than that of the North? A.The 
southern hemisphere does contain more ice; attributed 
to greater land masses and higher elevations about the 
South pole. 3. When the earth is nearest the sun in 
December, what part of the globe's surface receives the 
most direct solar rays? A. South torrid zone. 4. 
When and by whom was this planet of ours named 
earth? A. Earth is an English word from the early 
Saxon. There is no means of telling how old the 
word is. 

(28) J. B. D. asks: "Will a cannon tall shot 
directly up acquire as great a velocity in falling as 
is imparted to it by the force of the powder; in other 
words, that it will strike the ground with the same ve- 
locity and force thafcjt leaves the gun?* A. If the shot 
were flred in a vacuum it would have equal velocities of 
ascension and descension. The resistance of the air im- 
pedes the shot. 

(29) D. H. E. asks (1) how to proportion 
gin running gear. The mule track iB 30 feet in diame- 
ter, caBt iron segments 9 feet diameter, pinion 18 inches, 
and gin pulley 9 iuches in diameter. What size shall 
the band wheel be to drive the gin 150 revolutions per 
minute, and let mules travel 3 miles per hour? A. About 
6 feet 9 inches. 3. Is there any difference in the power 
required, speed of gin being the same, to have a large 
cog wheel and small band wheel or a large band and 
small cog wheel? A. There is no essential difference, 
as we understand you. 

(30) J. M. asks for the easiest way to mag- 
netize small steel bars. A. Place the steel bar within 
a helix of copper wire through which passes the current 
from several Bunsen or bichromate cells for a minute or 
two; then interrupt the current and remove the magnet. 
Full directions in Scientific American Supplement 
No. 142, in " How to make a Telephone." 

(31) J. H. K. asks: What kind of metal is 
best to work in cream with, on churn dashers for exam- 
ple? A. Well tinned iron is good, but wood for many 
reasons is preferable to metal of any kind. 

(32) "W. H. S. asks what material to use in 
making flexible tubes for conveying air which is hot 
enough to render a room uncomfortable. A. Canvas 
tubes, saturated with strong aqueous solution of sodium 
tungstate and dried might fulfill the requirements, as 
we understand them. 

(33) J. H. D. writes: We regulate the 

pressure of the street gas between the main and meter. 
Would it not be advantageous to the consumer to have a 
regulating lock? Just inside of the meter allow full 
pressure on the meter (a dry one) from the company's 
gasometer. Is gas compressible? If so, would it not 
pack slightly in the meter under the gasometer pressure? 
A. The density of gas is influenced both by pressure 
and temperature. Little if any advantage would result 
from the arrangement proposed, under ordinary circum- 
stances. 

(34) W. S.W., Jr., and others, who ask how 
to detect gold in sulphurets, etc. A. See Plattner's 
41 Manual of Qualitative and Quantitative Analysis with 
the Blowpipe," pp. 318, 320, and 422. In practice, the 
most satisfactory method of detecting very small quan- 
tities of gold in such ores is as follows: Reduce the 
whole of a sample of several ounces of the ore, by 
grinding, to an impalpable powder, that will pass readily 
through an 80 mesh sieve; mix about a drachm of the 
well mixed powder with ten times its weight of pure 
lead and one or two fragments of borax glass the size 
of peas, place in a scorifier and expose in a closed muffle 
to bright red heat until the lead is all fused and the ore 
floats on top; then open the muffle and let a current of 
air pass slowly over the red hot scorifier and its fused 
contents until the ore haB been absorbed and the fuBed 
metal has disappeared beneath a covering of litharge; 
then remove, cool, break, remove and clean the lead 
button, and place it carefully in a heated cupel weighing 
somewhat more than the bead; when the lead has melted 
the muffle is opened and air allowed to pass over the 
fluid mass until the lead has all been converted into 
litharge, and the litharge absorbed by the cupel, leaving 
the gold and silver behind; if the bead is white, silver 
is present; add about twice the weight of the bead of 
pure silver, fuse together with the blowpipe flame on a 
charcoal support, flatten while hot on an anvil, and heat 
for some time to boiling with pure nitric acid, which 
dissolves the silver, leaving the gold, if any were pres- 
ent in the ore, as a brownish black mass, which shows 
the characteristic luster when pressed with a knife 
blade, and when brought into contact with a drop of 
aqua regia, and then with a crystal of stannous chloride 
developes a purplish-red, violet, or brownish-red color- 
ation—purple of Cassius. 

(35) L.J.O.and others. — We intend publish - 

ng at an early date in the Scientific American Sup- 
plement a description of a telephone call. 



Minerals, etc. — Specimens have been re- 
ceived from the following correspondents, and 
examined, with the results stated: - 

G. H.— No. 1 is chiefly quartz and iron sulphide . No. 
2. The fragment contains a little gray copper. No. 3 is 
a variety of bituminous coal. No. 4 is iron sulphide 
with a little copper. Nos. 5 and 6 are principally iron 
sulphide. No. 7 contains lead sulphide. Some of this 
may contain silver.— F. F.— The white pebbles are 
quartz; the rest are jasper. Of little value. 

Any numbers of the ScrEimPio American Supple- 
ment referred to in these columns may be had at this 
office. Price 10 cents each. 



COMMUNICATIONS BECEIVED. 

The Editor of the Scientific American acknowledges 
with much pleasure the receipt of original papers and 
contributions on the following subjects : 

A Voltaic Pile. By M. G. 



HINTS TO CORRESPONDENTS. 

Werenewour requestthatcorrespondents,in referring 
to former answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

Many of our correspondents make inquiries which 
cannot properly be answered in these columns. Such 
inquiries, if signed by initials only, are liable to be cast 
into the waste basket. 

Persons desiring special information which is purely 
of a personal character, and not of general interest, 
should remit from $1 to $5, according to the subject, 
as we cannot be expected to spend time and labor to 
obtain such information without remuneration. 



[OFFICIAL.! 

INDEX OF INVENTIONS 

FOK WHICH 

Letters Patent of tbe United States -were 
Granted In the Week Ending 

October 8, 1878, 

AND EACH BEARING THAT DATE. 

[ThoBe marked (r) are reissued patents.] 

A complete copy of any patent in the annexed list, 
including both the specifications and drawings, will be 
furnished from this office for one dollar. In ordering, 
please state the number and date of the patent desired, 
and remit to Munn & Co., 37 Park Bow, New Fork city. 



Auger bits, manufacture of, J. Swan 203,862 

Awning, metallicE. O. Pohl 208,692 

Axle nut, vehicle, I. B. Boyce 208,667 

Axles, preventing loss of nuts from, I. B. Boyce 208,669 

Barley and malt drier, G. S. Beuter 208,849 

Basin, catch, B. Kottmann 208,827 

Bath, portable shower, D. Deshon 208,720 

Bathing apparatus, medical, J . De Beer 208,666 

Bed bottom, spring, H. Tucker 208,867 

Bedstead guard, F. Diescher 208,721 

Beehive, W. C. Riffe 208,851 

Beehive, D. T.Tripp 208,772 

Blind slat retainer, T. O 'Regan 208,691 

Boiler, cylindrical steam, w. Tucker 208,858 

Boilers, removing dirt,etc.,from steam, A. Collins 208,794 

Book cover, detachable, E. F. Newkirk 208,689 

Boot and shoe, J . L. Joyce 208,740 

Boot and shoe, India rubber, G. Watkinson 208,776 

Bottle, blacking, S. S. Newton 208,758 

Bottle stopper, S. S. Newton 208,690 

Brick drying oven, M. P.Smith 208,766 

Brooch fastening, A. Zierleyn 208,875 

Broom, J. Lay 208,685 

Butter package, C. L. Sabin 208,695 

Button, A. Michelson 208,752 

Button fastener, A . Michelson 208,753 

Button hook, J. A. Smith 208,858 

Car coupling, B. S. Russell 208,694 

Car, one track railway, D. B. James 208,738 

Carstarter, E. A. Whitaker 208,778 

Car, stock, H. S. Moody 208,839 

Card nutter, rotary, E. Morgan 208,754 

Carriages, top for children's, C. W. F. Dare 208,718 

Center board, adjustable, D. McColgan 208,750 

Chair brace, S. P. Sorenson 208,768 

Chair, folding and tilting, D. E. Teal ... 208,864 

Chair, rocking, G. W. Colte 208,714 

Check cutter, adjustable, C. C. Carter. 208,713 

Check row cords, knot for, G. D. Haworth .208,814, 208,815 

Churn, G. W. Blackwill... 203,707 

Churn, rotary, W. F. Baird 208,783 

Churn, rotary, M. S. Bazemore 208,705 

Churn, vibrating, S Mellon 208,751 

Cigar ends, splitting, Wendes, Vogt & Richter... 208,871 
Clock movements, lock work for, A. L. Atwood . . 208.702 
Cock for beer fermenting casks, T. F. Straub .... 208,771 

Coffin torpedo, P. K Clover 208,672 

Condenser, T. R. Crooks 208,717 

Cooking utensil, P. J. Toomey 208,865 

Corn husking implement, M. C. Pearse 208,843 

Cuff, Hedges, MMler&Graf 208,817 

Curry comb, C. A. Hotchkiss (suspended) 208,879 

Desks, folding seat for school, U. Smith (r) 8.446 

Digging implement, J . P. McCann 208,749 

Ditching machine, J. W. Humphreys 208,682 

Door pull, sliding, A. H. Elwell 208.725 

Drill feed, grain, Mast & Gardiner 208,834 

Engine, wind, F. Heavener 208,816 

Engine, wind, J. T. Miller 208,837 

Engine, wind, C. E. Myers 208,841 

Engine, wind, P. C. Perkins (r) 8,443 

Fan, automatic, F. K. Collins 208,715 

Feather renovator, G. H . Crum 208,673 

Feed cutter, Bor neman & Shephard 208,786 

Feed water heater, G. H. Zschech 208,701 

Fence, J. S. Lenox 208,745 

Fence barb and staple, P. Miles 208,088 

Fence, iron, J. H. Van Dora 208,699 

Fence, plashed, Kirkbrlde & Neil 208,742 

Fence, plashed, Neil & Young 208,755, 208,758, 208.757 

Fence post, J. F. Snyder 208,860 

Fence post, iron, Comstock & Wallace 208,795 

Fertilizer distributer, J. H. B. Rea 208,848 

Fire arm, magazine, J. H. Salter 208,696 

Fire arms, attachment for, C. Slotterbek 208,765 

Fire escape, M. C. S. Flanigan 208.729 

Food, apparatus for preserving, P. P. E. M. Koch 208,743 

Fruit, box for dried, D. Snedeker 208,698 

Fruit, process for ripening, M . Lane 208,744 

Furnace, annealing, E. H. Hill 208.734 

Furnace draught regulator, E. D. Norcross 208,759 



Furnace for distilling wood, etc., J. A. Mathieu. 

Furnace grate bar, A, Godillot 

Furnace, hot air, C. M. Baxter 

Furnace, pigment, H. Krum 

Gas meter, A. Levy 

Gas retort, W. F. Browne 

Gate, P. Listeman 

Glove*f astening, F. G. Farnham Cr) 

Grain binder, I. Karel 

Grain gleaner and binder, M. G. Hubbard 

Grain gleaner, etc . , Hubbard & Heebner 

Grain separator, J. Esslg 

Gun, spring, w. H. Graves 

Hammer, power, M. Deering 

Hand protector, H. C & C. W. Davis.. 

Harvester, W. H. Foye 

Harvester guard finger, W. H.Wright 

Hat bodies, felting, C . Froggatt 

Hay meal, machine for making, J. S. Kirk 

Head light, Dressel & E. H. & J. G. Voth (r) 

Heating apparatus for buildings, M. Hulings 

-Singe, spring, J. Spruce 

Hog and sheep catcher, A. Pitcher 

Horses, device for cleaning, J. H. Fenton 

Horseshoe, T. Penrose 

Horseshoe nail finishing machine, J. B. Husted.. 

Hub, vehicle wheel, D. May v 

Indicator, car, J. C. Winder 

Indicator for steam boilers, C. F. Kurz 

Indicator, station, H. Landis 

Lamp burner, W. W. Eastman 

Lampburner, B. Hempstead 

Land marker, R. Spelman 

Lantern, G. A. Beidler 

Latch, W. Bohannan 

Liquid measure, E. M. Whyler 

Lock.W. H. Taylor 

Loom, W. P. Derby 

Loom shuttle motion, W. B. WlUard 

Lubricant, Smith AOsbora 

Meat cutter, J. E. Smith 

Meats, preserving, C. N. Armstrong 

Metals, coating, etc ., A. P. G. Daumesnil 

Milk, separating cream from, S. L. Plumb 

Mill, chopping and grinding, D . Gartman. 

Mill, cider, R. Eason 

Mill spindle step, D. Harrington 

Millstone dress, E. S. Cox 

Mining, washer, eta, for hydraulic, B. Tyson 

Mower, Lawn, J. Braun 

Needle blanks, turner for, E. Brown 

Needle case, T. Fletcher 

Oatmeal machine, Kremer & Williams 

Organ, reed, Warren & Coolidge 

Paper fastener, metallic, G. W. McGill 

Paper folding machine, G. Lauder 

Paper, wrapping and packing for, J. F. Rodgers. . 

Piano stool. J. Jennings 

Picture frame, A W.Hale 

Pipes, etc., covering for steam, H. Burgess 

Pitcher, ice, H. B. Beach (r) : 

Planter, corn, Berghold & Forstner 

Planter, cultivator, etc., S. J. Keim 

Planter, seed, \V. M. Rape 

Pliers, Allen & Lane 

Plow, C. S. Haven 

Post hole digger, C. Patterson 

Potato digger, S. Love 

Power, support for transmitter, C. H. Reynolds. . 
Printing machines, deliverer for, C. B. Cottrell.. 
Projectile for throwing lines, Eggers & Pierce — 

Pump, S. N. Jones 

Pump, direct acting steam, W. Craig 

Pump, oil well, F. Bowen 

Pump spouts, etc., discharge pipe, T. Dowllng — 
Pumping system, hydraulic, etc., W. P. Barclay .. 

Railway switch, H. Elliot 

Rake, horse hay, W. H. Field 

Razor strop, A. V. Brokhahne 

Rein holder, L Trudeau 

Revenue recorder, H. C. Aldrich 

Roof tile, J. Hi'.gers 

Sash fastener, B. B.Hughes 

Scaffold, R. T. Roadell 

Screen, window, H. E. Wookey 

Screw cutting die and holder, J . H. Vinton 

Seaming machine, W. A. Wheeler 

Seed dropper, Allen & Chandler 

Seed dropper, S. J. Keim 

Sewer inlet valve, J . J. Gorman' 

Sewing machine, Miller & Diehl 

Sewing machine waxing device, W. S. Hadaway. 

Shade roller, B. Handforth 

Shafts, vehicle, W. S. Boyd, 3d 

Spool and bobbin, O. E. Wait 

Spoonholder.il. B. Beach 

Stables, inserter and clincher for, W. J. Brown, Jr. 

Steam generator, W. F. Browne 208,711, 

Steering apparatus, steam, J. P. Manton 

Stove and furnace grate, S. Smyth 

Stove base, J. M. Harper 

Stovepipe, J. Harrison 

Stovepipe damper, G. C. Dunklee 

Stove plate, ornamental, F. P. Nicholson 

Sugar train, D. Pray 

Surveying instruments, tripod head, W. Gurley. . 

Swingstile recorder, V. I. Feeny 

Thill coupling, J. Carr 

Thill coupling, A. Proseus 

Tin scrap, utilizing, Holliday & Lambert . . . 

Toilet articles, etc., case for, H. Gringmuth 

Tool, combination garden, J. D. Royse 

Toy, J.Gallot 

Transplanter, H. Avery 

Traveling bag handle, R . W. Chapman 

Tray, child's table, C. Gillard 

Truck, car, W. H. H. Sisum 

Truss, G. France 

Truss, W. L. Tucker 

Tube, collapsible pile, E. R. Post ... 

Tubes of plastic materials, making, H. Burgess... 

Umbrella rib tip. Morrison & Hubbard 

Valve, slide, Ludlow & Ward 

Valve, stop, J. S. Glenn 

Vehic'e seat, A. T. Hubbell 

Velocipede, R. Steel 

Velocipede propeller, J. A. Zoebl 

Ventilator, Schleicher * J. & J. Mackert 

Washer, clothes, G. A. Crooker 

Washing machine, J. Wells 

Well polish rod clamp, J. H.Luther 

Winding textile fabrics, W. R. Schurmann 

Wort cooling vat, J. Raiber 

Wort during fermentation, cooling, J. Raiber — 

TRADE MARKS. 

Beer, Thomas Grimes 

Boiler felt, Squires Radcliffe 

Cartridges. Union Metallic Cartridge Company. . . 

Cigars, RafaelVega : 

Cigars, J. R. Angulo , 



208.835 
208.730 
208,784 
208,828 
208,686 
208,710 
203.746 

8,445 
208,741 
208,736 
208,737 
208,726 
208,810 
208,719 
208,799 
208,804 
208,874 
208,806 
208,826 

8,447 
208,822 
208,770 
208.845 
203.803 
208,844 
208,633 
208,748 
208,780 
208,829 
208,839 
208,801 
208,818 
208,769 
208,785 
208,708 
208,779 
208.863 
208,675 
203,873 
208,697 



208.782 
208,674 
208,846 
208,678 
208,723 
208,733 
208,716 
208,773 
208,788 
208,712 
208,676 
208.684 
208,775 
208,836 
208,831 
203,853 
208,823 
208,681 
208,791 
8,444 
208,668 
208,824 
208,847 
208,878 
2:8.680 
208,760 
208,747 
908,850 
208,796 
208,724 
208,739 
208,797 
208,709 
208,722 
208,704 
208,802 
208,7;8 
208,670 
208,866 
208,877 
208,819 
208,821 
208,852 
208,700 
208,870 
208,872 
208,781 
208,825 
203,809 
208,838 
208,679 
208,811 
208,787 
208,774 
208,706 
208,789 
208,790 
208,833 
208,767 
208,812 
208,813 
208,800 
208,842 
208,693 
208,732 
238,727 
208,671 
208,762 
203,735 
208,731 
208.854 
208,677 
208,703 
208,793 
208,807 
208,857 
208 805 
208,669 
208,761 
208,792 
208,840 
208,687 
208,808 
208,820 
208,861 
208,876 
208,855 
208,798 
208,777 
208,832 
208,856 
208.764 
208,763 



. 6,711 
. 6,686 
.6,708 



6,690 



Cigars, Bondy & Lederer 6,692, 6,693, 6,694 

Cigars and cigarettes, Strai ton & Storm 6,706 

Cigars and cigarettes, Adolph Moonelis . 6,698 

j Cigars, cigarettes, etc.. Rath & Ferris . 6,676 

Cigars, cigarettes, etc., J. R. Sutton 6,677 

Cigars, cigarettes, etc ., Kerb & Spiess 6,673 

Cigars, cigarettes, etc ., Hall Blair & Co 6,680 

Cigars. cigarettes, etc , C. H. Klemm 6.713 

! Chewing and smoking tobacco. T. C. Williams & Co 6.703 

| Fertilizers, Chemical Company of Canton 6,695 

Ginger tonic, Hiscox & Co 6,696 

Hat sweats for hats and caps, John Bigelow 6,709 

Jewelry, Sturdy Bros. & Co , 6,679 

Lager beer, J. Winkelmeyer & Co 6,701 

Lager beer. Baur& Betz 6,691 

Lubricating oils, J. W. Bartlett 6,716 

Medical compound, Indian Cordial Compound 6.712 

Medical compound, D. D. Perraud 6,714 

Medicinal preparation, W. M. Caterson 6,669 

Medicinal preparations, M. E. Mead 6,681 

Mouth harmonicas, German Harmonica Company. 6,684 

Paper, S. B. Massa 6,675 

Peanuts, K. B. Elliott 6,688 

Perfumery, etc., J. T. Saunders 6,687 

Phosphorus, Albright & Wilson 6,682 

Pile drops, W. Rockwell & Co 6,699 

Pickles, Tarnell Brothers 6,702 

Plug tobacco, Allen & Ellis 6,689 

Plug chewing tobacco, Lovell & Gedge 6,674 

Prepared clams, C. H. Jackson 6.671 

Preparation for complexion and skin, P. B. Bradlee 6,668 

Salve, L. E. Shipman 6,700 

Smoking tobacco, S. M . Johnson & Bro 6,672 

Soda waters, etc., W. H. Hutchinson & Son 6,670 

Steamed and dried grain, W. H. Lewis 6,685 

Tools, etc., for ringing hogs, H. W. Hill & Co 6,704 

Washing blue, Henry Sawyer 6,678 

Well buckets, Prewitt, Spurr& Co 6,705 

Whisky, Gregory, Stagg & Co 6,707 

Whisky, Ellison & Harvey 6,710 

Whisky, E. H. Taylor, Jr 6,715 

Wire cloth of all kinds, D. R. Morse 6,697 



DESIGNS. 

Cigar box, Adolph Moonelis 10,863 

Font of printing types, Andrew Little 10,862 

Hinges, C. B. Clark 10,864 

Spoons, J. M. Culver 10,859, 10,860 

Spoons, Herman Vasseur 10,861 

Watch chain bar, F. S. Draper 10,865 



English Patents Issued to Americans. 

From November 1 to November 5, inclusive. 
Book, manufacture of.— R. Grimshaw, Phila., Pa. 
Electric light. —S. F. VanChoate.N. T. city. 
Governor, engine.— B. Brazelle, St. Louis, Mo. 
Knitting machine— W. H. McNary, Brooklyn, N. r. 
Packing, elastic— J. C. Horton etal., N. Y. city. 
Telephone.— F. L. Pope, Elizabetb, N. J. 
Wood planing machine.— W. H. Doane, Cincinnati, O. 




CAVEATS, COPYRIGHTS, TRADE 
MARKS, ETC. 

Messrs. Munn & Co., in connection with the publica- 
tion of the Scientific American, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

In this line of business they have had over thirty 
tears' experience, and now have wteqwiled facilities 
for the preparation of Patent Drawings, Specifications, 
and the Prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
TradeMark Regulations, Copyrights for Books, Labels, 
Reissues, Assignments, and Reports on Infringements 
of Patents. All business intruBted to them is done 
with special care and promptness, on very moderate 
terms. 

We send free of charge, on application, a pamphlet 
containing further information about Patents and how 
to procure them; directions concerning Trade Marks, 
Copyrights, Designs, Patents. Appeals, Reissues. In- 
fringements, Assignments, Rejected Cases, Hints on 
the Sale of Patents, etc. 

Foreign, Patents.— We also Bend, free of charge, a 
Synopsis of Foreign l'atent Laws, showing the cost and 
method of securing patents in all the principal coun- 
tries of the world. American inventors should bear in 
mind that, as a general rule, any invention that is valu- 
able to the patentee in this country is worth equally as 
much in England and some other foreign countries. 
Five patents— embracing Canadian. English, German, 
French, and Belgian— will Bucure to an inventor the ex- 
clusive monopoly to his discovery among about one 
hundred and FiFTr siiLLinNs of the most intelligent 
people in the world. The facilities of business and 
steam communication are such that patents can be ob- 
tained abroad by our citizens almost as easily as at 
home. The expense to apply for an English patent is 
$75; German, $100; French, $100; Belgian, $100; Cana- 
dian, $50. 

Copies of Patents.— Persons desiring any patent 
issued from 1836 to November 26. 18t>7, can be supplied 
with official copies at reasonable cost, the price de- 
pending upon the extent of drawings and length of 
specifications . 

Any patent issued since November 27, 18C7, at which 
time the Patent Office commenced printing the draw- 
ings and specifications, may be had by remitting to 
this office $1. 

A copy of the claims of any patent issued since 1836 
will be furnished for $1. 

When ordering copies, please to remit for the same 
as above, and state name of patentee, title of inven 
tion, and date of patent. 

A pamphlet, containing rail directions for obtaining 
United States patents sent free. A handsomely bound 
Reference Book, gilt edges, contains 140 pages and 
many engravings and tables important to every pat- 
entee and mechanic, and is a usef unhand book of refer- 
ence for everybody. Price 25 cents, mailed free. 
Address 

MTTNN ft CO., 
Publishers SCIENTIFIC AMERICAN, 

37 I'ark Row, N. Y. 

BRANCH OFFICE— Corner of F and 1th Streets, 
Washington, D. C. 
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EXPOR T ED ITION. 

PUBLISHED MONTHLY. 



The Scientific American Export Edition is a large 
and SPLENDID PERIODICAL, Issued once a month, 
forming a complete and interesting Monthly Record 
of all Progress in Science and I he Useful Arts through- 
out the World. Each number contains about ONE 
HUNDRED LARGE QUARTO PAGES, profusely 
illustrated, embracing: 

(1.) Most of the plates and pages of the four pre- 
ceding weekly issues of the Scientific American, 
with its SPLENDID ENGRAVINGS AND VALU- 
ABLE INFORMATION. 

(2.) Prices Current, Commercial, Trade, and Man- 
ufacturing Announcements of Leading Houses. In 
connection with these Announcements many of the 
Principal Articles of American Manufacture are exhib- 
ited to the eye of the reader by means of SPLENDID 
ENGRAVINGS. 

This is by far the most satisfactory and superior Ex- 
port Journal ever brought before the public. 

Terms for Export Edition, FIVE DOLLARS A YEAR, 
sent prepaid to any part of the world. Single copies, 
ft) cents. For sale at this office. To be had at all 
News and Book Stores throughout the country. 



NOW READY, 



THE SCIENTIFIC AMERICAN EXPORT 
EDITION FOR NOVEMBER, 1878, WITH 
ONE HUNDRED ILLUSTRATIONS. 
GENERAL TABLE OF CONTENTS 

Of the Scientific American Export Edition for No- 
vember, i87a 
I.— INVENTIONS, DISCOVERIES AND PATENTS. 

The Incoming Commissioner of Patents. 

A S»uth Australian Offer lor an Improvement. 

The Forster-Firnrfti Amalgamator. Three engravings. 

Lyman's Trigonometer. One figure. 

Patent Law. 

The Benefits of Patent Rights. 

Hop Picking by Machinery. 

Description of Recent Most Important Agricultural 
Inventions. < 

Displays of Ingenuity at the Boston Mechanics Fair. 

Description of Recent Most Important Mechanical 
Inventions. 

New Wilson Oscillating Sewing Machine. Seven figs. 

A Nail Gun. 

Who will Invent a Satisfactory Milking Machine? 

The Hermetic al Sanitary Closet. One engraving. 

New Refrigerator Basket. Two engravings. 

New Fireproof Shutter. One engraving. 

Inventors Needed in England. 

New Foot Power. One engraving. 

New Wool Scouring and Rinsing Machine One eng. 

New Measuring Jacket. Three engravings. 

New Rheostat Two engravings. 

The Paris International Patent Congress. 

Patent Rights, and Who Oppose Them. 

New Gas Regulator. Three engravings. 

Combined Traction Engine ana Steam Fire Engine. 
One engraving. 

Van Renne's Caloiic Engine and Pnmp. Three engs. 

The Watson Pump. One engraving. 

The Swedish Buckeye Machine. 

Pipe Wrench and Cutter. Two engravings. 

Drilling Square Holes. Four figures. 

Description of Recent Most Important Engineering 
Inventions. 

New Mortising Machine. One engraving. 

New Steam Fire Engine. One engraving. 

New Bank Note Paper Wanted. 

The Proposed Addition to the Patent Office. Two 
engravings. 

A Year's Work in the Patent Office. 

New Rule in Trade Mark Cases. 

Electric Light in Chancery. 

Novel Egg Opener. Two engravings. 

Patents for Protecting the Dead. 

Electric Light PatentB. 

A New Platen Gauge. Four engravings. 

New Draughting Pencil. Two engravings . 

Gas and Water-tight Cloth. 

New Regulator for Clock Pendulums. Two engs. 

Steam Engine Governor. One engraving. 

Description of Recent Most Important Miscellaneous 
Inventions. 

Notices of New Inventions. 

Patent Office Library. 

II— MECHANICS AND ENGINEERING. 

Chard's Lubi'icene and Cups! 

The Electric Light and the Gas Companies. 

Fuel Gas. 

New Ways to Use Iron Wanted. 

Progress and Prospects of the East River Bridge. 
Two engravings. 

A Steam Tricycle. 

New Artetian Well, Victoria, Spain. 

A Long Train. 

How a Good House Should be Built. 

Jetties Under Water. 

How the Capitol at Albany, N. Y., is to be Warmed 
and Ventilated. 

What a Perfect Railway Brake Should do. 

The Secret of It. 

Florida Ship Canal. 

The Torpedo Vessel Destroyer. One illustration. 

Steam from Petroleum. 

The Motion of a Wagon Wheel. 

Building in Steel. 

Locomotive for the Metropolitan Elevated Railway. 
One illustration. 

The French Dam Below Pittsburg, Ohio. 

The Adelphi Explosion. 

" Forney " Locomotive for the New York Elevated 
Railway. One large engraving. 

The Steam Value of Oil Fuels. 

The Mechanical and other Properties of Iron and 
Mild Steel. 

French Wheelbarrows. Twenty-five engravings. 

Small Steamboats. 

Life Preservers. 

A Gas Clock. 

Another Mountain Railway. 

Preservation of Iron. 

The Salisbury Furnace for Petroleum. 

Danger from Lubricating Oils. 

The Testing of Boiler Iron. 

Tramway Rail Experiments. Two engravings. 

Aluminum and Platinum in the Manufacture of 
Watches. 

Great Machine Tool Makers. 

Gas as a Substitute for Solid Fuel. 

m.— MINING AND METALLURGY. 
The Formation of Quartz. 
Depth of Nevada Gold and Silver Mines. 
California Mining vs. Farming. 
New Konn of Iron Manufacture. 
Comstock Silver Lodes. 

IV.— CHEMISTRY AND PHYSICS. 
Dangers from Impure Potassium Iodide. 
The Pop'ar as a Lightning Conductor. 
The Mariner's Compass, 



Crude Sulphur from Iron Pyrites. 

Antimony for Batteries. 

Delicate Test for Water. 

The Polarization of Electrodes. 

Fragarine. 

Balata Gum. 

Astronomical Notes. Giving the Positions, Rising, 
and Setting of the Planets for November. 

Prof eseor Morton on the Electric Light. 

The Electrical Department in the Mechanic's Fair, 
Boston. 

The Satellites of Mars. 

Gold Amalgams. 

Another New Electric Light. 

Albumen of the Serum and that of Egg, and their 
Combinations. 

A Mirror Telegraph. 

Some Modifications of the Microphone and Tele- 
phone. Four engravings 

A Chance for Electric Competition. 

Advantages of Experimental Study. 

The Black Spot on Jupiter. 

The Electric Light With five engravings. 

Spontaneous Combustion. 

Recent Military Balloon Experiments. 

Burner for Electric Light. One engraving. 

ArtiflcialBall Lightning. One engraving. 

To Make Corks Air-tight and Water-tight. 

Electric Time Service for New York. Four engrav- 

m 6JL 

The Hosmer Motor. 

Polarized Light. 

Phosphorescent Timepieces. 

The De Meritens Magneto-electric Machine. Two 
figures 

Cellulose as a Material for Washers. 
V.— NATURAL HISTORY, NATURE, MAN, ETC. 

The Golden Cup Oak. 

Serpulas, or Sea Worms. One engraving. 

The King Tody Bird. One engraving. 

Life Without Air. 

Cadaver-poison of the Australian Natives. 

The Contortion or -Rooks from Heat Mechanically 
Generated. 

The Stiffening or Plant Stalks. ' 

Immense Labor Performed by Bees. 

The Torrey Botanical ( lub. 

The Big Trees of California. 

Explorations in Greenland. 

The Umbrella Bird. One engraving. 

The Argan Tree. 

A Spruce-destroying Beetle. 

A Geological Discovery in Deep Water. 

The Mound Builder's Unit of Measure. 

Progress of Horticulture. 

Bishop Ferrette on the Cedars of Lebanon. 

Special Senses in Insects. 

Natural History Notes. 

New Cave Discovery in Kentucky. 

Longevity of the Horse. 

Lef t-handedness . 

Bee Culture in Egypt. 

The Poison Ivy and Virginia Creeper. Two engrav- 
ings. 

The Crafty Hermit Crab. One illustration. 

VI. -MEDICINE AND HYGIENE. 

Nitrate of Amyl in Sea Sickness. 

Milk cure for Lead Colic. 

Milkweed Juice for Raw Surfaces. 

The Use of Snails in Medicine. 

The Art of Prolonging Life. 

The Deleterious Use of Alum in Bread and Baking 
Powders.— Alum being Substituted for Cream of Tartar. 

The Treatment of Hydrophobia. 

New Use for Warts. 

Removal of the Entire Scalp by Machinery. 

The Probable Starting Point of the Yellow Fever. 

Piedra. 

Heredity. 

Scientific Reliance on Soap. 

The Medical Ice Hat. 

Ventilation of Bed Rooms. 

The Filtration of Drinking Water. 

The Texas " Sciew Worm." 
VII— THE PARIS EXHIBITION, SCIENTIFIC 
MEETINGS, ETC. 

Success of American Exhibitors at Paris. 

The Main Building at the Exhibition. With one full 
page illustration. 

The French Industrial Exhibition of 1878. 

Awards and Honors at Paris. 

Ingram Rotary Press. One illustration. 

A Grand World's Fair in New York. 

A Mexican Exhibition. 

Australia to have a World's Fair. 

Closing of the French Exhibition. 

Hydraulic Motors at the Exhibition. With two en- 
gravings. 

The National Academy of Sciences. 

The Official Reports of the Paris Exhibition. 

American Society of Civil Engineers. 

Vm.— INDUSTRY AND COMMERCE. 

Should the Nation Engage in Manufactures? 

American Export of Agricultural Machinery. 

Corundum. 

American Made Goods Exhibited as European Manu- 
factures. 

The California Tea Fields. 

An Odd Craft. 

Progress of our Foreign Trade. 

The Condition of Manufacturing Interests in Ger- 
many. 

Labor in Chicago. 

Apples for Europe. 

Adulterated Graham Flour. 

Addition to our List of Food Fishes. 

Preservation of Milk. 

Electrical Test for Oils. 

Parsnips . 

Russian Pottery. Two engravings. 

Notes from the South.— Facts about the Cotton 
Worm. 

The Mediterranean Trade. 

American Competition in Great Britain. 

Rapid Increase in French Woolen Industries. 

The Rockport Granite Quarries. 

Trade Mark Treaty with Brazil. 

Early Manufacture of Steel Pens. 

New and Stale Bread. 

Leather from Sheep Stomachs. 

New Source of Rubber. 

A National Law Governing Adulteration Needed. 

How to get Pure Teas. 

Skilled Labor in New York City. 

French Subsoil and Clearing Plow. One figure. 

Opening for Trade in Madagascar, 

Handling Grain in Buffalo. 

The Blue Process of Copying Tracings. 

We Buy of them that Advertise. * 

Unprofitable Agents. 

VariouB Uses of Paper. 

Improved Grinding Mill and Crusher. Two engrav- 
ings. 

The Cultivation of the Common Nettle. 

The Economic Products of Seaweed. 

The Japanese WaxTree in California. 

Preservation of Food by Gelatin. 

Pearl Millet. 

To Turn Oak Black. 

Dairy and Poultry Produce in America. 

Australian Gum Trees. 

Frauds in Wine Making. 

Removal of Iron Coloring from Liquors. 

The Utilization of Iron Slag. 

Relative Cost of Coal Transportation by Water and 
by Rail. 

How to get Rid of Ants. 
The Science of Milling. 

IX.— PRACTICAL RECIPES AND MISCELLA- 
NEOUS. 
Progress in England and America. 
An Improvement on Tea Chromos. 
A Correction. 
The Stability of Modern Civilization. 



Future Rifle Shooting. 

"Bruce," the Manchester Fire Horse. 

The Trial of the " Pyx." 

Early Gold Payments. 

Workingmen in England and France. 

Washington Memorials in Northamptonshire. Three 
engravings. 

Culinary Uses of Leaves. 

A Remarkable Bank Robbery.— Scientific Safeguards 
Neglected. 

Cleopatra's Needle. 

A Steam Juryman. 

Roads in Baden. 

Indications of Progress. 

Practical Education in Russia. 

Table Forks. 

The Cost of Insecurity. 

Improved Copying Pencils. 

Answers to Correspondents, embodying a large quan- 
tity of valuable information, practical recipes, and in- 
structions in various arts. 

Single numbers of the Scientific American Export 
Edition, 50 cents. To be had at this office, and at all 
news stores. Subscriptions, Five Dollars a year; sent 
postpaid to all parts of the world. 

MUNN & CO., Publishers, 

37 Park Row, New York. 

To Advertisers: $^~ Manufacturers and others who 
desire to secure foreign trade may have large and hand- 
somely displayed announcements published in this edi- 
tion at a very moderate cost. 

The Scientific American Export Edition has a large 
guaranteed circulation in all commercial places through- 
out the world. Regular Files of the Export Edition 
are also carried on ALL STEAMSHIPS, foreign and 
coastwise, leaving the port of New York. Address 
MUNN & CO., 37 Park Row, New York. 





J. 

Well and Favorably Known the World 
Over as the BEST Religious Weekly 
Newspaper. It retains all its most 
desirable features and adds new ones. 

We shall continue to print articles from tke best 
writers and thinkers in the country. The Departments 
of Religious News, Literature, Sunday-school, Fin© 
Arts, science. Mission, School and College, Markets, 
Farm and Garden, Financial, and Insurance will, as 
heretofore, be contributed to by specialists in each 
branch. These departments are famous because they 
are able and trustworthy. 

COOK'S LECTITKES. 

These famous Lectures, delivered in Boston every 
Monday, by the Rev. Joseph Cook, will be published in 
full, together with the introductory remarks. 
EX-PRES'T THEODORE D. VVOOI.SEY, 

D.D., l.L.D. 
will cot tribute 2fl to 30 articles on Socialism and Com- 
munism, the most important questions**" the day. 

SERMONS 

by eminent clergymen i n all parts o f the country will 
continue to be printed . £-" 



PREMIUMS. 



ICE-HOUSE AND REFRIGERATOR 

Directions and Dimensions for construction, with one 
illustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through- 
out the year at a temperature of from 34° to 36°. Con- 
tained in Scientific Am kr!C.\nSupi»lem ent No. 116. 
Price 10 cents. To be had at this office and of all news- 
dealers. 



THE PROPERTIES OF IRON AND 
STEEL. By Daniel Adamson, C. E. A paper read 
before the Iron and Steel Institute, with 58 figures and 
2 diagrams. How Testing Machines impose False Con- 
ditions. Endurance of Iron and Steel under Concussive 
Force. Thirty Experiments upon Plates. Annealed 
Steel. Effects of Sulphur, Phosphorus, and Cinder. 
Tensile Strength of Iron and Steel. Drilled and Punched 
Holes. Rule to Find the Power Required to Punch 
Steel Plates. The Ten-inch Test. Welding of Steel 
Boiler Plates. A thoroughly Practical and most Valuable 
Paper, giving Results of Numerous Tests on Bessemer 
Mild Steel, Best-best Boiler Plate, Martin-Siemens Steel, 
Crumble Steel, Sub-carbonized Steel, Swedish Bar Iron, 
Mild Rivet Steel, Best Merchant Iron, Tudhoe Crown 
Iron, etc., embracing 40 varieties cf Iron and Steel. 
These Tests are illustrated by two full Pages of cuts 
showing the Behavior of the Metal under Torsion, Ten- 
sion, and Concussion, with the Effects of Punching. ■%■ », ■ 11 *\ . r% • ■ 
The Results embraced in onepage of Tables, giving UlPtfiriQl IlllQrtn rllPTinnOKlf 
Size of Specimen, Permanent Set Induced, Maximum | lOlUI lul UUCll IU UlUllUllul V 
Strain per cent of Elongation, Final Breaking Strain, ■ w J 
Bending, Drifting before and after Annealing. Compo- 
sition of Specimen, and all Particulars. Corrosion 
Tests. Concussion resisted best by Mild Steel. Corro- 
sion of Iron vs. Steel by Sea Water. Steel for Ship- 
building. Best quality for Steel Rails. Best varieties 
for Gun Barrels. Injury done by Finishing at Black 



We offer Rev. Joseph Cook's valuable new volumes, 
entitled "Biology," "Transcendentalism," "or- 
thodoxy," "Conscience," "Hkhedity," and 
•* Makkiagi:," embodying, in a revised and corrected 
form, the author's previous remarkable Monday Lec- 
tures. They are published in handsome book form by 
Houghton, Osgood & Co., of Buston. We will mail a 
copy of any one volume, postpaid, to any subscriber to 
Thu Indei'endknt who remits us $3 for a year, in ad- 
vance ; or any subscriber may remit $.>.;30, and we will 
send him The Indepundknt for two years, in ad vaiice, 
and twovolumes, postpaid; or any three volumes, post- 
paid, to anyone subscriber who remits $8 00 for three 
years, in advance. 




WORCESTER'S UNABRIDGED 



Heat by Hammering. Making Steel Fly Shafts, etc., 
and other Valuable Practical Conclusions. Supple- 
ment 150. Price 10 cents. 

ON THE CARE OF HORSES. BY PROF. 

Pritchard, R. V. S. Showing the Proper Construction 
of Stables. Best Floor. Lighting and Ventilation. 
Hay-racks. Watering and Feeding. Grooming and 
Exercise. Cracked Heels; Lice; Colic; Mud Fever; 
Wind Galls. Also, in same number, facts about im- 
proved Cow Stables. How to keep Cows clean and 
maintain Pure Air in Stables. Increased Cleanliness and 
Convenience with Less Labor. Contained in Scientific 
American Sitpplemeni No. 123. Price 10 cents. To 
be had at this office and of all newsdealers. 



JfrientifM j|uwiau\ 

The Most Popular Scientific Paper in the World. 
THIRTY-THIRD YEAR. 

Only $3.20 a Year including. Postage. Weekly. 
52 Numbers a Year. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes of Renders find In The Scientific 
American a popular resume of the best scientific in- 
formation of the day ; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of Instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms of Subscription.— One copy of The Scien- 
tific Amkricax. will be sent for one year-52 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars and twenty 
cents by the publishers; six months, $1.60; three 
months, 91.00. 

Clubs.— One extra copy of TheScientificAmeri- 
can will be supplied gratis for every club of five subscribers 
at $3.20 each ; additional copies at same proportionate 
rate. Postage prepaid. 

One copy of Tiie Scientific American and one copy 
of The Scientific American Supplement will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
the publishers. 

The safest way to remit is by Postal Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letters 
and make all orders, drafts, etc., payable to 

MUNN & CO., 
37 Park Row, New York. 

To Foreign Subscribers.— Under the facilities of 
the Postal Union, the Scientific AmericanIs now sent 
by post direct from New York, with regularity , to subscrib- 
ers in Great Britain, India, Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany, 
Russia, and all other European States ; Japan, Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for Scientific American, 1 year: $3, gold, for 
both Scientific American and Supplement for 1 
year. This includes postage, which we pay. Eemit by 
postal order or draft to order of Munn & Co., 37 Park 
Row, New York. 



Bound in Sheep, 1854 pages^over 1000 Illustrations, 
Issue of 1878. 

RETAIL PRICE, Si O.OO. 

We have made a special contract with the great pub- 
lishing house of J. B.lJppincott& Co., of Philadelphia, 
by which we are enabled to offer the most desirable 
Premium ever given by any newspaper in the country. 
We will send this, the best Dictionarii published, to any 
person who will send us the names of Three New Sub- 
scribers and Nine DoUars ; or who will, on renewing his 
own subscription, in advance, send us Two New Names 
additional and $9.00; or who will renew his own sub- 
scription for three years, in advance, and send us 
Sfl.OOtor for a new subscriber for three years and 
$9.00. 

The igreat Unabridged Dictionary will be deliveedat 
our office, or in Philadelphia, free, or be sent by express 
or otherwise, as maybe ordered, from Philadelphia, at 
the expense of the subscriber. 

The Subscriber under this offer will not be entitled to 
any other Premium. 

Subscription Price $3 per annum in Advance, 

including any one of the following Premiums : 

Any one volume of the Household Edition of Charles 
LHckens' Works, bound in cloth, with 16 Illustrations 
each, by Sol Eytinge. 

Moody and Sankey's Oospel Hymns and Sacred Songs, 
No 2. 

Lincoln and his Cabinet ; or, Wist Reading of the Emanci- 
pation Procla ation. Fine large Steel Engraving 
lty Ritchie. Size 26x36. 

Authors of the United States- Fine large Steel Engraving. 
44 Portraits. Size24xS8^. By Ritchie. 

Chirles Sumner. Fine Steel Engraving. Bv Ritchie. 

Grantor Wilson. Fine Steel Engravings. By Ritchie. 

EdwinM. Stanton. Fine Steel Engraving. By Ritchie. 

The Inner Life of Abraham Lincoln. By Frank B. Car- 
penter. Bound in cloth 360 pages. It gives a bettor 
insight into his " inner life " than can be found else- 
where, and isaltogetherone of the most fascinating, 
instructive, and useful books of the kind ever pub- 
lished. 

Subscription Price $3 per annum in Advance. 

IT^~ Specimen copies sent free. 

Address THE INDEPENDENT, 

P.-O. Box 2787, New York City. 

PARIS EXHIBITION PRIZES. FCJLL 

Official List of the Awards in the American Depart- 
ment, enumerating Exhibits and Names and Addresses 
of Exhibitors, with kind of Prize awarded in each case. 
Supplements I 49, 150. Price 10 cents each. 

DYSPEPSIA. BY Dr. C. P. KUNZE. 

Symptoms. Appetite Diminished. Stomach Digestion 
much slower than Normal Constipation. Symptoms 
In Children. Chronic Cases. Dyspepsia as caused by 
too much Food; by Indigestible Food; by General De- 
rangement; by Altered Conditions of Innervation. 
Treatment. Nourishment should be Easily Digestible; 
taken Little at a Time ; and Digested before more is 
taken. Necessity of Few and Plain Dishes. Treatment 
when Stomach is Overloaded. Aiding Gastric Juice. 
Treatment In Febrile Diseases. Contained in SciK.v- 
tific Amhrican Supim.emkntNo. 1 3». Price JOcents. 
To be had at this office and of all newsdealers. 

HOW TO MAKE A PHONOGRAPH. 

Full Instructions, with Eight Working Drawings. Half 
Size. Construction easy and Inexpensive. The-e draw- 
ings are from an actual working Phonograph ; they show 
the sizes, forms, and arrangement of all the parts. The 
explanations are so plain and practical as to enable any 
Intelligent person to construct and put a Phonograph In 
successful operation In a verv short time. Contained 
In Scientific American Stppt.ement No.l 33. Price 
10 cents. To be had at this office and of all newsdealers 

HOW TO MAKE A WORKING TELE- 
PHONE. A valuable and excellent paprr. By Geo. M. 
Hopkins. Containing full Practical Directions, with 
Six Working Drawings to Scale, enabling any intelligent 
person to make Working Telephones at small expense. 
With clear instructions how to set up a Telegraph Line 
and establish communication by means of Tele 



Supim.em ent 1 42. Price 10 cents 
office and of all newsdealers. 



Telephones. 
To be had at this 



ON THE PRESERVATION OF WOOD. 

By J- Clark Jefferson, a.R.S.M. How to store 
timber. Howto measure timber and judge of Its quality 
Causes and Prevention of Dry and Damp Rot. Dura- 
bility and Preservation of timber in Mines. The three 
methods of Artificial Preservation: L Coating timher 
with Tar. etc. 2. Removing Sap by water or by s^enm. 
3. Impregnating the wood by a solution of common salt, 
Sulphide of Barium, Sulphate of Zinc and Copper, etc. 
A valuable practical paper. Contained In Scientific 
American SitpplemkntNo. 119. Price 10 cents. To 
he had at this office and of all newsdealers. 
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Iimide Pairp, each insertion - - -75 cents a line. 
ItnckPage, each insertion- - -- $1.00 a line. 

(About eight words to a line.) 
Engravings may head advertisements at the same rate 
■per Line, by measurement, as the letter press. Adver- 
tisements r.iust be received at publication office as early 
as Thursiay morning to appear in next issue. 



A VALUABLE WORK. 

THE STEAM ENGINE. 

The Relative Proportions of the Steam Engine. A 
course of Lectures on the Steam Engine delivered to 
the students of Dynamical Engineering in the Univer- 
sity of Pennsylvania By Wai. D. Marks, Whitney 
Professor of Dynamical Engineering. W ith numerous 
Illustrations. 12mo. Flexible cloth. $1.50. 
" A valuable addition to the literature of the Steam 
Engine, and one which will be appreciated by engineers 
in practice as well as by students. '—Pittsb urgh American 
Manufacturer. 

* A valuable work, and one which will meet with a 
favorable reception. * * * There is much need and much 
room for a rational and practical method for proportion- 
ing the various parts of the steam engine, and in this 
respect your work is very welcome."— Augustus Jay Du 
Bois, Ph.D., Tale CoUege. 

*** For sale by all Booksellers, or will be sent by mail, 
postpaid, upon receipt of price, by 

J. 11. IjTPPINCOTT & CO., Publishers, 
715 awl 917 Market St., Philadelphia, 




THE VICTOR 

ROCK DRILL 

WELL BJRER AND PE0SPECT0E. 

The Diploma and lVizn Medal awarded it at 
the " Centennial" in 1876. Ticenty-idx of then* 
hand machines ordered in one day. BJ fir ' QOGcl 

active Agents can clear §125 per 
'week. Seirl for Circulars andTerms. 
Adi >«*« W, WEAVER. Phcenixville, Pn 



The Christian Union 

For 1879. 

HENRY WARD BEECHER, ) F ... 
LYMAN ABBOTT, J "'tors. 

ABSOLUTELY NO PREMIUMS. 



Read the Great Serial, which will runfor six months, 
entitled, 

"The Little Belle of Bloomingdale." 

A Tale of the Revolution. 

By an author who prefers to remain anonymous, but who 
is well known, and has a world-wide reputation as one of 
the very foremost of American writers. 

A SERMON BYMr. BEECHER 

EACH WEEK. 

International May-Mool Lessons, 

By LYMAN ABBOTT. 

Books and Authors, by Specialists in their depart- 
ments. The Outlook— Editorials— Science and 
Art— Stories. The Household— Mrs. Henry Ward 
lieecher. ** Our Young Folks." This department is 
especially attractive, entertaining, and instructive. 
Farm and Garden, by W. H. Coleman. Corre- 
spondents in Europe: In England— R. W. Dale. In 
Germany— Rev. Jos. P. Thompson. In Constantinople— 
Prest.Geohge Washeukne. In Italy-- " J. A . 8." 

A Universal Endorsement. 

It is with great pleasure that 1 express theopinionthat 
the Christian Union as at present conducted is an ex- 
cellent family religious newspaper. 

YaleCoUege, Ct., Aug., 1878. N. PORTER. 

I have been a gratified reader of the Christian Union 
for the past year, and I rejoice in its increasing circula- 
tion as an increasing power of good in the land. 

Amherst CoUege, Mass.,Aug. t 1878. J. H. SEELYE. 

In my own family, every one of us, from the eldest to 
the youngest, finds something in every weekly issue to 
be read with interest and to yield instruction. 

NewHaven, Aug., 1878. LEONARD BACON. 

The Christian Union is conducted with great ability 
and dignity. It is' a paper I am glad to have in my family 
for Its purity and ( hristian liberality. 

New York, Sept. 18, 1878. HOWARD CROSBY. 

The Christian Union thoroughly deserves the large in- 
crease in its circulation which it has secured, and the 
general confidence which is its best capital. 

New York, Oct., 1878. STEPHEN H. T YNG, Jr. 

lamaskedmy opinion of the Christian Union. I judge 
It to be in the front rank of modern journals. 
Yale College, Ct., Aug., 1878. W. M. BARBOUR. 

To an Englishman wanting to know how the currents 
of thought in America are flowing, it Is particularly 
valuable. 

England, Sept., 1878. R. W. DALE. 

I wish you would Issue an edition of the Christian Union 
In the German language. My copy is always in demand 
among my German friends who read English, and who 
believe in the Gospel as Christ gave it. 

Germany, Oct., 1878. JOS. P. THOMPSON. 

The Christian Union seems to have taken rank among 
our very best family papers. 
Mass., Sept., 1878. W. B. WASHBURN. 

I commend the Christian Union as a reliable family- 
newspaper, especially worthy of favor for its able ana 
vigorous treatment of public affairs. 

Penn.,Oct., 1878. A. G. CURTIN. 

1 take great pleasure in bearing testimony to the merits 
or the Christian Union as a most excellent family paper. 
Tbe variety of its contents and the ability with which 
su-jiects are discussed give it a very high place among 
tlie newspapers of our country . 

New Jersey, Oct., 1878. GEO. B. McCLELLAN. 



er annum. Clergymen, $2.50. 
ostage prepaid. 



Terms, $3.00 p. 

Large Cash Commissions paid. Agents wanted. 
Address 

THE CHRISTIAN UNION, 

27 Park Place, New York 



LEARN PHONOGRAPHY- A PhonoRTapher wishes to 
give lessons by mall. 1'honographer, 258 w. 12th St., N. Y. 




DYKES' BEARD ELIXIR 

A Wonderful LHiOOTerT. Force, hesrj Mouaueb* or 
Beard erea od smooth rkoenio from 20to30 d*j«. The** 
■uU are from the original, and show a positive mutt 
'rota tl« ok. It works lik« mule and hhm fail*. No 
waaibla injur; tothaakin, suit; applied and certain In 
■fleet. Pkgpoat-paid25otJu3forD0cta, L.L.8MITB 
& CO. eote&g'U, Palatini 111. AUotiMraoMutarlM. 



BLAKE'S STONE AND ORE BREAKER AND CRUSHER. 

For breaking hard and brittle substances to any size. Endorsed by the leading Mining, 
Manufacturing, and Railroad corporations in the United States and Foreign Countries. 
First Premium wherever exhibited, and hundreds of testimonials of the highest cliaracter. 
A NEW SIZE FOR PROSPECTING AM) LABORATORY USE. 

%W All Stone Crushers not made or licensed by us, containing vibratory convergent jaws 
actuated by a revolving shaft and By-wheel, are infringements on our patent, and makers and 
users of such will be held iccountable. Address 

BLAKE CRUSHER CO.. New Haven, Conn. 

Now on Exhibition at the American Institute Fair, New York. 




SPARE THK CROTON AND SATE THE COST. 

Driven or Tube Wells 

furnished to large consumers of Croton and Bidgewood 
Water. WM. D.ANDREWS A BRO M 414 Water St., N.Y., 
whocontrolthe patentfor reen's American DrivenWell. 



?5 BEAUTIFUL CHRISTMAS AND NEW TEAR'S 
Cards (original designs), no two alike, for 15 Ic. stamps. 
Agents wanted. 11. Thomas & .Co., Box 1637, Phila., Pa. 




The Genuine Baiter Steam Engines, 

Made exclusively by COLTS FIREARMS 
COMPANY, of Hartford, Connecticut, 
and sold only by them and their author- 
ized Agents. Sizes from 1 to 15 horse 
power, including Engine and Boiler and 
everything complete to run. Non-explo- 
sive ; occupies less space and consumes 
less fuel than any other engine. Beware 
of Imitations offered by other parties. 
For prices and particulars, apply to 
1'HOMAS J. FALES, General Agent, 
118 Liberty Street, New York. 



IMPORTANT FOR ALL CORPORATIONS AND 
1 MANF'G CONCERNS. --Iliierk'M Watcli- 
maii's Time Detector, capable of accurately con- 
trolling the motion of a watchman or patrolman ut the 
different stations of his beat. Send for circular. 
jr.E.HUEltKtP.O. Box979, l.«.Mon.ITIn*i. 
N. B .—The suit against I run ae user & Co., of New York, 
was decided in my £avor, June 10, 1874. A fine was 
assessed against them Nov c 11,1876. for selling contrary 
to the order of the court. Persons buying or using 
clocks infringing on my patent will-be dealt with ac- 
cording to law. 



The George Place Machinery Agency 

Machinery of Every Description. 

121 Chambers and 103 Reade Streets, New York. 




THE FORSTER-FIR- 

MTN GOLD AND SILVER 
AMALGAMATING COMP'Y 
of Norrlstown, Pa., will grant 
state rights or licenses on 
easy terms. This system 
works up to assay, and re- 
covers the mercury rapidly. 
Apply as above. 



THE DRIVEN WELL. 

Town and County privileges for making Driven 
Wells and selling Licenses under the established 
American Driven Well Patent, leased by the year 
to responsible parties, by 

WM. D. ANDREWS A BRO., 

NEW YORK. 



Lathes, Planers, Shapers 

Drills, Bolt and Gear Cutters. Milling Machines. Special 
Machinery. E. GOULD & EBER1IARDT, Newark, N. J. 



Fine Pamphlets pr & ed 75c. a Page 

per 1,000. 1,000 Fine 9x12 Circulars, ¥2.50. Price list or 
estimate and samples for stamp. 

**IiOcal" Printing House, Silver Creek, N. Y. 




Portable Steam Engines 

With Automatic Cut-oil'. 

No Commissions to Agents. 

Bottom Prices to Purchasers. 

SKKD FOIt CATALOGUE. 

Armington & Sims 

A. & S. were lately with 
THE J. C HOADLEY COMP. 



STEAM PUMPS. 

HENRY R. W0RTHINGT0N, 

2 39 Broadway, N. Y. 83 Water St., Boston. 

The Worthingtox Dtplkx Pumping Engines for 
Watkh Works— Compound, Condensingor Non-Con- 
denBing. Used in over 100 Water-Works Stations. 

Steam Pctmpb— Duplex and Single Cylinder. 

Water Meters. Oil Meters. 

Prices Largely Reduced. 



WANTED to correspond with parties who will contract 
toflt up a Cotton Factory in the youth. 
Address KEY BOX 288, Charles n, S. C. 

LADIES can make $5 a day in their own city or town . 
Address ELLIS M'F'G CO., Waltham, Mass. 



The Only Grand Prize 

for Sewing Machines, 
at the Exposition Uni 
verselle, faris, 1878, 
was awarded, o ver 80 
competitors, to Whee- 
ler & Wilson Mfg. Co. 
New York City, and 
Bridgeport, Conn. 




IN.H.MCGOWAN&Co 
UPS. CINCINNATI OHIO. 



Gold, Silver, and Nickel Plating. 

A trade easily learned. Costs little to start. The Elec- 
tro Plater's Guide, a 72 p ge book, sent for 3 stamps. 
Scientific instruments and books loaned to any one. 
Price list free. F. LO YVEY, 90 11th St., Brooklyn, N . Y . 



PATENTS at AUCTION. 

Regular Monthly Sales oy George W. Keeler-Auction- 
eer. For terms, address NEW YORK PATENT EX- 
CHANGE, 67 Liberty Street, New York. 



THE 

Eclipse Engine 

Furnishes steam power for all 
Agricultural purposes, Driving 
Saw MiUs, and for every use 
where a first-class and eco- 
nomical Engine is required. 
Eleven first-class premiums 
awarded, including Centenni- 
al, '76. liefer to iVo. T, issue of 
'77, No. 14, issue of '78, of Sci- 
entific American, for Edi- 
torial illustrations. 

FRICK & CO., Waynesboro, Franklin Co., Pa. 
When you write please name this paper. 




U.S.P 



IANO CO., 

1 63 BLEECKER ST., N. Y„ 

Manufacturers of strictly first- 
class rianos. We sell direct 
to Families from our own Factory at lowest whole- 
sale price. Beautiful new 7 1-3 Octave, Rosewood Pi- 
anos. Sent on trial. Thousands in use. Heavy Dis- 
count to cash buyers DOX'T buy until you read 
our Catalogue. It will interest you— Mailed free. 



$10 to $1000 



Invested i n Wall St. Stocks makes 
fortunes every month. Books sent 
free explaining everything. 
Address BAXTER & CO., Bankers, 17 Wall St., N.Y. 



$8 



YOUNG AMERICA SCROLL SAW beats the 
world. J. M. BEUGLER, M'fr, WllUamsport, Pa. 



American Standard 
Gauge and Tool Works. 

22d and WOOD STS., PHILADELPHIA. 
Standard Gauges anil Mrnsu l-iiiic 1 lliplt'llieiltf*, 
Hardened Steel Turning MniiulfMHi AdjiiMtable 
Blade Reamers, Patent Tool Holders, Lathe 
Drivers, etc. JOHN RICHARDS & CO., 



50 



Perfumed Chromo unci motto Cards, 10c. 

Name in Gold and Jet. Seavy Bros., Northford,Ct. 



"The 1876 Injector." 

Simple, Durable, and Reliable. Requires no special 
valves. Send for illustrated circular. 

W1U. SELLERS dfc CO., Pliila. 




Small Tools of all kinds; GEAR WHEELS, parts of 
MODELS, and materials of all kinds. Castings of Small 
Lathes. Engines, Slide Rests, etc Catalogues free. 
Goodxow & Wightman. 176 Wash'n St., Boston. Mass. 




DUC'S ELEVATOR BUCKET, 

For use in Flour Mills, Grain EleTators, Sugar Refineries, etc. 

Made of Charcoal Stamping Iron, extra strong and durable No corners to 
catch. Many thousands in use. 

T. F. ROWLAND, Sole Manufacturer, Brooklyn, N. V. 




W.A. :es, T E S I -A. IT 
ell Drilling, Boring, 
Mineral Prospecting and Quarrying Tools. 
Highest award at Centennial Exhibition. Send for 
pictorial catalogne and price list, free. Agents wanted. $20 per 
day guaranteed. Sand, boulders, and rook easily bandied. 
AdJrean, PIERCE WELL EXCAVATOR CO., 4206 Elm Avenue, 
Philadelphia, Penn'a. 



MINING MACHINERY. Endues. Boilers, Pomps, 

Coal and Ore Jigs, Dust Burning Appliances. Drawings 
and advice free to customers. Jeanesville Iron Works 
(J. C. Haydon & Co.). Address HOWELL GREKJJ, 
Supt., Jeanesville, Luzerne Co., Pa. 



BOLT GUTTERS. 

Send for Catalogue of 

Schlenker's Automatic Bolt Cut tern and 

Screw Catting Machines. 

HOWARD IRON WORKS, Buffalo, N. Y. 




and Shaped Diamond Carbon Points, Indispensable for 
Truing Emery wheel*. Grindstones, Hardened Steel 
and Paper Calendar Rollers, Drilling, Planing, Moulding 
and Sawing Stone. J. DICKINSON, U Nassau St., N. Y . 



Mowry Car & Wheel Works, 

MANTJFACTTJRERS OP 

CABS ANB CAR WH KELS of all descriptions. 

Wheels and Axles, Chilled Tires, Engine, Cor and Bridge 

Castings, of any pattern, furnished to order at short 

notice. Also Street Car Turn Tables . 

Wheels of all sizes constantly on hand. 

Office, 27 1-2 VV. Third St., CINCINNATI. O. 

Works, Eastern Avenue and Lewis Street. 




NORTH'S UNIVERSAL LATHE D0&. 

S. G. NORTH, 
347 North 4th Street, Philadelphia, Pa. 



SPENCERIAN STEEL PENS. 



Superior English 

l make. A sample 

I card of one each of 

I tbe twenty numbers 

for trial, by mail, 

on receiptor 25 cts. 



msoi, mum, mm & co.. h* York. 




RISDON'S IMPROVED 

TURBINE WATER WHEEL 

rieldefl at the test of Turbines at Centen- 
nial Exposition the best results at all stages 
of gate. Send for circular to 

T. H. RISDON & CO., 

Mt. Holly, N. J. 

Manufacturers of MILL MACHINERY. 



Tlii Liber ml Veneers. 

Mahogany, Walnut, Holly, Ash, Cherry, Oak, Poplar, 
Spanish Cedar, and all other kinds, at less prices than 
can be found elsewhere, most of them being cut and 
dried on our new patent Machines and Presses. 

Also a full and complete assortment of all kinds and 
thicknesses of Sawed Lumber. 

Ceo. W. Read & Co., 

186 to 200 LEWIS ST., N. Y. 



Harris' Corliss Engine, 

Built by WM. A. HARRIS, Providence, R. I. The only 
place where this engine can be obtained. Send f< 
pamphlet containing full details; also list of sizes wit 
H. P. For the convenience of Western parties meanu 
business and wishing to confer with me at any statt 
time at their mill or workB, I will visit them by receiving 
notice and giving me a latitude of 2 to 4 weeks. Those 
visiting New York and wishing to confer with me there 
by appointment, will find me or my agent every Wednes- 
day for Thursday if so stated in appointment) at H. T. 
Brewster's office, 97 Liberty Street. 

\VM. A. HARRIS, Proprietor. 



PERFECT 

NEWS PAPER FILE 

The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets, hits been recently improved 
and price reduced. Subscribers to the Scientific Am- 
erican and SCIENTIFICAMERICAXStiPPLEMKNTCanbe 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavy board sides; inscription 
"SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 

Address 

MUNN & CO., 

Publishers Scientific American. 




The fact that this sbafting has 75 per cent, greater 
strength, a finer finish, and is truer to gauge, than any 
otherin use renders it undoub f edly the most economical. 
We are also the Bole manufacturers of the Celebratkd 
€ollins' Pat.Coltpling, and furnish Pulleys, Hangers. 
etc., of the most approved styles. Price list mailed on 
application to JONES & LAUGHLINS, 

Try Street, 2d and 3d A venues, Pittsburgh, Pa. 
190 S. Canal Street, Chicago, 111., and Milwaukee. Wis. 

|I3f" Stocks of th is shafting in store and for sale by 
FULLER, DANA & FITZ, Boston, Mass. 
Geo. Place Machinery Agency, 121 Chambers St., N. T. 



IWOOD WORKING MACHINERY. 

'•• 7 ^ TENONING, CARVING. '"-Zj&A ■'■" 
<-:,--- MACHINES. J!V ; "' ; 

' V 'Y BAND & SCROLL SAWS ■ jv 

._. St C'O. 

! ■ CINCINNATI. O. I 1 c A 



NEW TOOLS— LATHES AND SCROLL 

Saws. Hopkins' Gear CuttincAttachment for Lathes, 
Taps, Dies. Twist Drills and Chucks. Send for 140 page 
Illustrated Catalogue. JACKSON & TYLER, 

27 German Street, Baltimore. Md. 



^^ ^B ■ £\ ■ SAFETY HOISTING 

OH lv> Machinery. 

OTIS BROS. & CO., No. 348 Broadway, New York. 



Phosphor - Bronze, 
for General Ma- 
chine Castings, Pin- 
ions, Cog Wheels, 
Propeller Screws, 
Hydraulic Press 
and Pump Barrels, 
Piston R"ds, Screw 
Bolts for Steam 
Cylinders, Hard- 
ware. Bearings, 
Valves, Bells, Steam 
Whistles, Hammered Piston Rods, Wire, Rods. Sheets, 
Bolts. Tubes, Plates, etc. Apply to the PHOSPHOR- 
BRONZE SMELTING CO.. Limited, 2038 Washington 
Ave., Philadelphia, Pa., Sole Manufacturers in U. S. 




PRATT & WHITNEY CO., DROP HAMMERS. 



HARTFORD, CONN., 

Make Specialties of 



PUNCHING PRF.SSKS. HAND DRIIiLINO 
MACHINES. W'UKW PLATES, RATCHET 
DRILLS, BOLT CUTTERS, dfce., dec., &.C. 



Can I Obtain a Patent? 

This is the first inquiry that naturally occurs to every 
author or di-coverer of a new idea or improvement. The 
quickest and best way to obtain a satisfactory answer, 
without expense, is to write to us (Munn & Co.), de- 
scribing the invention, with a small sketch. All we 
need Is to get the idea. Do not use pale ink. Be brief. 
Send stamps for postage. We will immediately answer 
and inform you whether or not your improvement is 
probably patentable; and if so, give you the necessary 
instructions for further procedure. Our long experience 
enables us to decide quickly. For this advice we make 
no charge. All persons who desire to consult ns in re- 
gard to obtaining patents are cordially invited to do 
so. We eha'l be happy to see them in person at our 
office, or to advice them by letter. In all cases, they 
may expect from ns a careful consideration of their 
plans, an honest opinion, and a prompt reply. 

What Security Have T that my communication 
to Mann & Co. will be faithfully guarded and remain 
confidential? 

Answer.— Tou have none except our well-known in- 
tegrity,in this respect, based upon a most extensive 
practice of thirty years' standing. Our clients are 
numbered by hundreds of thousands. They are to be 
found in every town and city in the TJnion. 1 lease to 
make inquiry about ns. Such a thing as the betrayal 
of a client's interests, when committed to our profes- 
sional care, never has occurred, and is dot likely to oc- 
cur. All business and communications intrusted to us 
are kept secret and confidential. 

Address MUNN & CO., 
Publishers of the Scientific American, 

37 Park Row New York. 
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linulc I'aurc. each inner-lion - - - 73 ceutH a line. 
Hick Page, each insertion ... SI. 00 a line. 

(About elgtit words to a line.) 
Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 



Calvin Wells, Prest. 



Jab. K. Verner, Secy. 



Pittsburgh Forge & Iron Co., 

IRON and HAMMERED CAR AXLES. 

Also manufacture as a specialty 

Wrought, Iron Bridge Bolts & Bolt Ends, 

With Plain and Upset Ends, 

to any required tensile strength, from one to three and 
one-half inches, with thread and nuts. Orders for which 
are respectfully solicited. Office, 10th Street, near Penn 
Ave., Pittsburgh, Pa. 



"The Leading American Newspaper." 

THE NEW YORE TRIBUNE 



IPOIR/ 1879* 



THE BACKUS WATER MOTOR 

is the most economical 

Sower known for drlv- 
lgllght machinery from 
H Y MAST PRES- 
SURE. POWER given 
from what Is required to 
run a sewing machine 
up to six-horse power, 
depending on pressure 
of water. It tak es little 
room, never gets out of 
repair, cannot blow up, 
requires no fuel, and 
needs no engineer. No 
delay, no flring up, no 
ashes, no extra insur- 
ance, no coal bills; is 
always ready. Invalu- 
able for blowing Church 
Organs, running Print- 
ing Presses, Sewing Ma- 

„ : — — ^zr,^ ^~_- ehnes. Turning Lathes, 

Scroll Saws,Grindstones,Conee Mills, Sausage Machines, 
Feed Cutters, Corn Mills, Elevators, Ac. Four-horse 
power at 40 pounds pressure of water. Is noiseless, 
neat, compact, steady, and, above all, very cheap. Will 
work at any pressure above 15 lbs. Send for circular, 
addressing the manufacturers, 

THE BACKUS WATER MOTOR CO., Newark, N. J. 




MillStones and Corn Mills. 

We make Burr Millstones, Portable Mills, Smut Ma- 
chines, Packers, Mill Picks, water Wheels, Pulleys and 
Gearing, specially adapted to Flour Mills. Send for 
catalogue. _^. 

J. T. WOYE «& SON, Buffalo, N. V 



TJJVEJCJIM'PIjEI) premium. 

Webster's $12 Unabridged Dictionary Free. 

We will send Webster's Unabridged Pictorial Quarto Dictionary (edition of 1679), bound in sheep, the latest 
and best edition, as a gift to any one remitting us 

J10 for a single five-years' subscription, in advance, or, 1 „_— ^jr^^a-. v mpTO™™ 
816 for eight one-year subscriptions, to f THE WEEKLY TRIBUNE. 



815 for a single five-years' subscription, in advance, or, \ 

$30 for ten one-year subscriptions to J 

$30 for a single three-years' subscription, in advance, I 

to ) 



THE SEMI-WEEKLY 
TRIBUNE. 

THE DAILY TRIBUNE. 



Pyrometers, _ _ „_. 

Boiler Flues, Superheated Steam, Oil stills, etc. 

HENRY W. BULKLEY, Sole Manufacturer, 



For showing heat of 
Ovens, Hot Blast Pipes, 



149 Broadway, N. Y. 




The Columbia Bicycle, 

Made by THE POPE M'F'G CO., 
89 8n turner Street* Boston. 

A practical road machine, easy to 
learn to ride, and when mastered 
one can beat the best horse in a 
day's run over an ordinary road. 
Send 3c. stamp for catalogue. 



NEW PATENT LAW 

FOB 

Spain, Cuba, Porto Rico, etc. 

By the terms of the New Patent Law of Spain, which 
has lately gone into operation, the citizens of the United 
States may obtain Spanish Patents on very favorable 
conditions. 

The Spanish Patent covers SPAIN, and all the Spanish 
Colonies, Including CUBA, Porto Rico, the Philippine 
Islands, etc. Total cost of obtaining the Patent, $100. 
Duration of the Patent, 20 years, JO years, and 5 years, 
as follows : 

The Spanish Patent, if applied for by the original In- 
ventor before his American patent is ac ually issued, 
will run for 20 years. Total cost of the patent, $100. It 
covers Spain, Cuba, etc. The Spanish Patent, If applied 
for by the original inventor not more than two years 
after the American patent has been issued, will run for 
10 years. Total cost of patent, $100. Covers Spain, 
Cuba, etc. 

A. Spanish Patent of Introduction, good for 5 years, can 
be taken by any person, whether Inventor or merely In- 
troducer. Cost of such patent, $100. Covers Spain, 
Cuba, and all the Spanish dominions. 

In order to facilitate the transaction of our business 
in obtaining Spanish Patents, we have established a 
special agency at No. 4 Boldado, Madrid. 

Further particulars, with Synopsis of Foreign Patents, 
Costs, etc., furnished gratis. 

JVETTSXTUNT cfe OO., 
Solicitors of American and Foreign Patents* 

Proprietors of the Scientific American, 
37 PARK ROW, NEW YORK. 




FIRE INSURANCE EXCLUSIVELY. 

Paid up Capital 81,45H,007.78 

Net Surplus, Dec. 31, 1876 530.Q56.8tt 

Cash Assets in U. S. Jan. 1. 1878.... 427,881.28 
Net Assets in U. S. Jan. 1, 1878 220,000.00 

TRUSTEES IN NEW YORK: 
LOUIS DE COMEAU. Esq., of De Rham & Co. 
CHAS. COUDERT, Jr., Esq. , of Coudert BrOB. 
CHAS. RENAULD, Esq., of Renauld, Francois & Co. 
JULIEN LE CESNE,- Resident Secretary. 
T.J. TEMPLE, Manajjerfor the Middle States. 
WESTERN UNION BUILDING, N. Y. 

Gas Fitters' & Plnmtiers' Guide. 

Well illustrated bound book of instruction. 
I Price $1,00. J. D. GALLOWAY, 

No. 315 North 10th St., Philadelphia, Pa. 

COMPOUND OXYGEN SmS 

ma. Catarrh, Headache. «fe.. by a revitalizing proceae. 
DCUADVADI IT PHBEC have been made in 
KtmAlflvADLt ItUfttO Chronic and Aw 
out DUtates. which are attracting wide attention. 

REFER BY PERMISSION &2VS2J; 

Bishop of Bichmond,V». : Hon.Wm. D. Kelley, Gen. 
Fitz Henry Warren, T. S. Arthur, and others who 
have used and been largely benefited by thie treatment. 
CCUT CDCE1 Brochure [200 pp.J with many 
wCII I 111 Lt I testimonials to matt remarkable 
euree. Vrm. Rtabkkt & Palkn. 1113 Girard St, Phila, 

MACHINERY AT VERY LOW PRICES. 

M hand Lathes, Drills, Planers, Hand Tools tor Iron 
Work, new Woodworth Planing Machines, BesawlnK, 
Tenoning, Moulding Machines, Scroll Saws, Portable 
Steam Kng e. JosVK. Blossom, Ass'e, Hattea wan, N. Y. 




We believe this tobe the most valuable and liberal newspaper premium ever offered. We cannot make it 
any more liberal, and to avoid useless correspondence we give notice that the dictionary will only be sent on 
exact compliance with the above terms. It is not offered, under any circumstances, to persons remittmg for 
clubs at regular club rates. We do, however, make the following liberal offer of 

PREMIUMS TO FRIENDS GETTING UP LOCAL, CLUBS. 

For a Club Of 5 Weeklies-Any five Turnup Novels. 

TT™. a n„*. nf 1 n CTnalrltaa I An extra eo Py of Tm8 Weekly, ora copy of the Greeley Memorial 
For a t/lUD OJ .1 U W eemies, j- Volume, in cloth, or any eight of The Tbtbcne Novels. 

c (The SehlJVeehly Tribune, or one extra Weekly, and either Mr. 

For a Club Of 20 Weeklies,.!- Greele^s "Political Economy," or "What I Know of Farming," 

J ($1.50 each at retail). 

I The Semi-Weekly Tribune, and any eight of The Tribune Novels; or 
For a Club Of 30 Weeklies, t Mr. Greeley's " Eecollections of a Busy Life," in sheep ($3.60 at re- 

) tail), and the same Novels. 

~ ni„w ««- Kn w«=Uio B (The Daily Tribune one year, and either of the above-mentioned books, 

For a Club Of SO Weeklies, \ „. the series of Tribune Novels. 

(One Semi-Weekly will count as two Weeklies in the above. Double numbers of The Tribune Novels count 
as two.] 

Instead of any Ave Tribune Novels, we will send, if preferred, pamphlet copies, in good type, of The 
Tribune verbatim reports of the Prophetic Conference, and The Tribune's full exposure of the Cipher 
Telegrams. 

Tribune Almanac for 1879 - 25 Cents. 

Further information, posters and specimen copies, sent on application. 



Address, 



THE TRIBUNE, New York. 



Portland Cement, 

ROMAN & KBKNB'S. For Walks. Cisterns. Founda- 
tions, Stables, Cellar s.Bridges.Reservoirs, Breweries, etc. 
Remit 25 cents postage stamps for Practical Treatise on 
Cements. S. L. Merchant & Co., 53 Broadway, N. Y. 



Every Man 
His Own 
Printer! 



1HC 




$3 PX*GSSbeU,carda 
etc. (Self-inker %b) 9 Larger sixes 
For business, pleasure, youngorold 
Catalogue orPresses, Type, Etc., 
for S stamps. KELSEY jfc Co. 
l* Merlden, Conn 



Pond's Tools, 

Engine Lathes, Planers, Drills, <kc. 

DAVID W. POND, Worcester, Mass. 



PABENTS, GIVE YOUR CHILDREN A TRADE. The 

Engraver's Model Cabinet free for stamp. 

G. C. LOEWENTHAJL & CO., 722 Sansom St., Phila., Pa. 



Woodward Steal Pumps and Fire Engines. 

G. M. WOODWARD, 

76 and 78 Centre Street, New York. 

Send for catalogue and price list. 




25 CENT 
CHARM MICROSCOPE. 

CHEAPEST IN THE WORLD 
Magnifies 600 tunes. Equal In 

power at one-tenth, th * 

cost of other instruments. Sam- 
ple by mall, postpaid, 25 cents. 

J. BRIDE A CO., 

997 Broadway, Raw York. 
New Illustrated Circular of 
Novelties free. 




BRADFORD MILL CO. 



to Ju. Bradford 4 Co. 

MANUFACTURERS 0* 

French Buhr Millstones, 
Portable Corn & Flour M ills. 

Smut Machinei, etc. 
AIM, dealers Id Bolting Cloths and 

General Hill Foraiihi ng. 

Office & Factory ,1 68 W. 2d St, 

CINCINNATI, O. 

_ JsE-StewartaPrej. W.B.DoDlap,Sw. 

(£7* PaiaS-LISTS BENT ON APPLICATION- 



Machinists' Tools. 

New and Improved Patterns. 
Send for new illustrated catalogue. 

Lathes, Planqrs , Drills, &c 

NEW HAVEN MANUFACTURING CO., 
New Haven, Conn. 




• ICE AT ftl.OO PER TON. 

The PICTET ARTIFICIAL ICE CO., 

LIMITED 

Room 51, Coal and Iron Exchange, P. O. Box 3063, N. Y. 



Wood-Working Machinery, 

Such as "vToodworth Planing, Tonguing, and Grooving 
Machines, Daniel's Planers, Richardson's Patent Im- 
proved Tenon Machines, Mortising, Moulding, and 
Re-Saw Machines, and Woo d-Worklng Machinery gene- 
rally. Manufactured by 

y WITHERBY,RUGG& RICHARDSON, 

26 Salisbury Street, Worcester, Mass. 
(Shop formerly occupied by R. BALL & CO.) 



BOILER COVERINGS, 

SAVE IO TO 20 PER CENT. 

THE CHAI.MERS-SPENCE CO., Foot East Oth St., New York. 



THE TANITE CO.. 

STROUDSBURG, PA. 
EMERY WHEELS AND GRINDERS. 

GEO. PLACE, 121 Chambers St., New York Agent. 



ROCK DRILLING MACHINES 
AIR COMPRESSORS. 

MANUFACTURED BY BuRLEIChRoCkDrIU C . 
SEND FOR PAMPHLET. FITCHBUR& MASS. 



Established 1844. 

JOSEPH G. TODD, 

Engineer and Machinist. Flax, Hemp, Jute, Rope, 
Oakum and Bagging Machinery, Steam Engines, Boilers, 
etc. I also manufacture Baxter's New Portable Engine 
of 1877 . Can be seen in operation at my store. A one 
horse-power portable engine, complete, 1125; two horse- 
power, $225; two and a naif horBe-power, |250; three 
horse-power, $275. Manufactured exclusively by 

J. C. TODD, 

10 Barclay St., New Tork, or Patersnn, N. J. 



BAXTER $100 1 HORSE ENGINE OF 1877. 

For State Rights to manufacture above, apply to 

A. VAN WINKLE. Newark, N. J, 



CAMERON 
Steam Pumps 

For Mines, Blast Furnaces, Rolling 

Mills, Oil Refineries, Boiler 

Feeders, &c. 

For Illustrated Catalogue and Reduced Price List send t o 
Works, Foot East 23d St., New York. 



Holly's Improved Water Works. 

Direct Pumping Plan. Combines, with other advan- 
tages, over older systems, the following: 1. Secures by 
variable pressure a more reliable water supply for all 
purposes. 2. Less cost for construction. 3. Less cost 
for maintenance. 4. Less C0Bt for daily supply by the 
use of Holly's Improved Pumping Machinery. 5. Af- 
fords the best Are protection in the world. 6. Largely 
reduces insurance risks and premiums. 7. Dispenses 
with fire enirines, in whole or in part. 8. Reduces fire 
department expenses. Kor information by descriptive 
pamphlet, or otherwise, address the 

HOLLY MAJTUFACTURING CO., Lockport, N. Y. 



WKmym 



/NIGHTBROS. 



OOAUDUS' PATENT UNIVERSAL ECCKN- 
J J TRIC MILLS— For grinding Bones, Ores, Sand, Old 
Crucibles, Fire Clay, Guanos, Oil Cake, Feed, Corn, 



BC 



a. rue _ „, , _,_._,.. 

Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica, 
etc., and whatever cannot be ground by other mills. 
Also for Paints, Printers' Inks, Paste Blacking, etc. 
JOHN W. THOMSON, successor to JAMBS BOGAR- 
DUS, corner of White and Elm Sts., New York. 
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Chromo and Perfumed Cards [no 3 alike J, Name In 
Gold and Jet,l0c. Clinton Bros., Clinton vllle.Ct. 



LEFFBL WATER WHEELS. 

With recent improvements. 
Prices Greatly Reduced. 

7000 in successful operation. 
HUE 8EW rAKPHMT rOS 1877, 
Sent free to those interested, 
James Leffel It Co , 

Springfield, O. 
109 Liberty St., N. Y. City 




Steel Castings, 

From V to 10,000 lbs. weight, true to pattern, sound and 
solid, of unequaled strength, toughness and durability. 
An invaluable' substitute for forcings or cast-Iron re* 

Suiring three-fold strength. Send for circular & price list. 
hesteb Steel Castings CO., Evelina St., Phila, Pa. 




LIQUID PAINTS. ROOFING, BOILER COVERINGS, 

Steam Packing. Sheathings, Fire Proof Coatings, Cements. 

SENO FOR SAMPLES, ILLUSTRATED PAMPHLET ANO PRIOE LIST. 

H.W.JOHNS M'F'G Co., 87 MAIDEN LANE, N.Y. 



LAP WELDED CHAECOAL IRON 

Boiler Tubes, Steam Pipe, Light and Heavy Forgtngs, 
Engines, Boilers, Cotton Presses, Boiling Mill and Blast 
Furnace Work. 

HEADING IRON WORKS, 

a«l South Fourth St., Phila. 



J. LLOYD HAIGH, 

Manufacturer of 




of every description, for Railroad and Mining Use. 
Elevators, Derricks, Rope Tramways, Transmission of 
Power, etc. No. 81 John St., N. Y. Send for price list. 




SUEPARD'S CELEBRATED 

$50 Screw Cutting Foot Lathe. 

Foot and Power Lathes, Brill Presses, 
Scrolls, Circular and Band Saws, Saw 
Attachments, Chuck b, Mandrils, Twist 
Drills, Doge, Calipers, etc. Send for 
catalogue of outfits for amateurs or 
artisans.* 

H. I* SHEPARD & CO., 
831, 333, 335, & 337 West Front Street, 
Cincinnati, Ohio. 
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REMEDY FOR BALDNESS. 

Prescription Free to any person 

„ - who will agree to pay $1, when a 

new growth of Hair, Whiskers or Mustaches Is actually pro* 
tiueed. Sanderson «Sc Co., a Clinton Place, New York. 



ALCOTT LATHES, for Broom, Rake and Hoe Han- 
dles. S. C. WTT.T.B, 78 Chambers St. N. T. 
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IRON 

Beams & Girders 



THE UNION IRON MILLS. Pittsburgh, Pa., Mann- 
facturers of improved wrought iron Beams and 
Girders (patented). . .. M 

The great fall which has taken place in the prices of 
Iron, and especially in Beams used in the construction 
of FIRE PROOF BtJIIiDlNGS, induces usto callthe spe- 
cial attention of Engineers, Architects, and Builders to 
the undoubted advantages of now erecting Fire Proof 
structures; andby referenceto pages52&54 of our Book 
of Sections— which will be sent on application to those 
contemplatingthe erection of Are proof bulldlngs-l HE 
COST CAN BE ACCURATELY CALCULATED, the 
cost of Insurance avoided.and the serious losses and in- 
terruption to business caused by Are; these and like con- 
siderations fully justify any additional first cost. It is 
believed, that, were owners fully aware of the small 
difference which now exists between the use of Wood 
and Iron, in many cases the latter would be adopted. 
We shall be pleased to furnish estimatesior all the Beams 
complete, for any specific struc ure ,so that the difference 

in cost may at once be ascertained; Address 

CARNEGIE. BROS. & CO., Pittsburgh. Pa. 



Shafts, Pulleys, Hangers, Etc. 

Full assortment In store for immediate delivery. 

WM, SELXERS & CO., 

78 Liberty Street, New York. 



DIAMOND ROCK DRILLS 



The only Machines giving a solid core showing exact 
nature of rocks passed th^"" 1 * 



THE AMERICAN DIAMOND ROCK BORINC 



SEND FOR PAMPHLET. 



NEW YORK . 



C. W. LE COUNT, SOUTH NOEWAIK, CONN., Mfr. of 
Lathe Dogs, Iron and steel Expanding Mandrels of all 
sizes. A specialty made of Amateurs' Mandrels and Dogs. 



Electric Bells. 

Outfits complete, *10. Two first-class, electric bells, with 
batteries, Insulated wire, electric press knobs, and 
everything needed, with all necessary instructions to 
enable any one to put in operation for calling servants 
or stablemen, telephone calls, and any of the many use- 
ful household and business applications of electric bells. 
Everything reliable ; nothing flimsy. Send for descrip- 
tion. J. H. BUNNELL, Electrician, 112 Liberty St, N.Y. 



GET THE BEST 



__. <A.T0"I> BOILER OOVHRING. 

ASBESTOS-L.I1MED HAIR PfiLT. 

s& h ,roTer«»^ 



CK MIXED CARDS with name, 10c. and stamp. 
OO Agent's Outfit, 10c L. C. Coe & Co., Bristol, Ot. 



IWeiiUordets) 
for the inser. 
, tion of adver- 



TO ADVERTISERS 

tisements in the newspapers of the United States and 
Dominion of Canada. To furnish advertisers with 
reliable information concerning newspapers and their 
rates, and thus enable t£l0 most inexperienced to select 
intelligently the mediums best adapted to any particu- 
lar purpo e, WE' issue semi-annual editions of 

Ayer & Son's Manual 

FOR ADVERTISERS. 164 8vo- pp. Gives the 
names, circulation, and advertising rates of several 
thousand newspapers in the United States a nd Canada, 
and contains more information of value to an advertiser 
than can be found in any other publication. All lists 
carefully revised in each edi*ion,and where practicable 
prices reduced. The special offers are numerous and 
unusually advantageous. It will pay you to examine 
it before spending any money in newspaper advertising. 
The last edition will be sent postpaid to any address on 
receipt of 25 oente byNrW. AYER ifc SON, 
Advertising AQENTS.Times Building, Philadelphia. 




THE " Scientific Amciaca*i" is printed with CHAS. 
ENEU JOHNSON & CO.'S INK. Tenth and Lom- 
bard Ste.. Philadelphia, and 59 Gold St., New Tork, 
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